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HERE’S YOUR 





"STEAM PLANT | 


None purchase, backed by undivided responsibility. 


“NShipped completely assembled after factory tests to 
assure highest operating efficiency. 


“N More than 80% thermal efficiency guaranteed. 
“Ni4-pass design provides 5 sq. ft. of heating surface 
per b.h.p. 


‘NiInduced draft fans which are built-in eliminate the 
need of an expensive chimney. 


NSimple installation requires no special foundation. 

“NClean, quiet operation. 

“NHeavy-duty, rugged construction assures long-lived 
dependability. 

“N Burner equipment to suit your fuel: gas, oil or both. 


N17 sizes from 20 to 500 b.h.p. for pressures up to 
250 p.s.i., or for hot water heating. 


Ni For complete details, write today for catalog 202. 


SUPERIOR COMBUSTION INDUSTRIES, Inc. 


Factory: Emmaus, Pa. 
Executive Offices: Times Building, Times Square, New York 18, N. Y. 
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This fluid catalytic cracking unit, which is designed to process 10,000 bbl of mixed light 
and heavy gas-oil per day for the production of high-octane gasoline blending stock and 
No. 2 fuel oil, was the first to operate in the state of Montana. The unit is part of The 
Carter Oil Company's new completely integrated refinery at Billings, Montana. The Fluor 
Corporation, Ltd., designers, engineers, and constructors for the petroleum, chemical, 
and power industries, performed the mechanical design and construction of the entire 


refinery. 








\ Apropos of - 


You can if you think you can 


66’ FXIPS From A Thousand Salesmen” by J. C. Aspley is one 
of those rare books that contains the kind of advice and 
information which is as good today as it was yesterday. 


One of its chapters is entitled “You Can Do Only What You 
Think You Can Do.” It relates the story of a man in Milwaukee 
by the name of Kropf who for almost a year thought he couldn’t 
walk. So he didn’t try to walk. In time people came to talk 
about him as a cripple, and he thought he was a cripple. 


One day a man by the name of Coue told Kropf that there 
was nothing the matter with him. He told him that he could 
walk if he wanted to. He told him this several times until Kropf 
believed it and stood up and walked. 


There’s another story that belongs to the nursery set and 
is appropriately entitled “The Little Engine That Could”. Its 
chant, “I think I can — I think I can”, is equally as good advice 
for the parent as it is for the child. 





Psychology, which has such an important role in modern 
| medicine, was right at home generations ago in the family doc- 
Here is the tor’s little black bag. It was represented by the pink sugar pills 
biggest news in that were made up by the wise old doctor to help his patients 


the tool industry today. The think they were as fit as they actually were. 
leading hand service tools are 


now named PROTO tools — Take a look at any salesman, supervisor, or trouble-shooter 
formerly Plomb tools. All 


whose job is to do what the other fellow thinks cannot be done. 
PROTO tools are of the very What d Gnd? You find aE a d of th 
finest quality. That's why | at do you find? You find a man who has been cured of the 
they have been the favorites “it can’t be done” habit; who feels that anything anyone else 
of professionals since 1907. can do he can do, and all the king’s horses and all the king’s 


Remember the name — men couldn’t convince him otherwise. 
PROTO tools — formerly 


Plomb tools, when you The kind of confidence which comes from right thinking 

want the best. Buy is nothing new. Neither can its value be underestimated. It’s 

the ones youneed important to you regardless of your place in industry. It’s im- 
from your | . . 

dealertoday. | portant for your company to have the kind of men who believe 

gy in their own abilities and can face a sales curve or a production 


Write for catalog to chart with a calm belief that they can reach any goal set by 
PLOMB TOOL COMPANY | management. 


2276M Santa Fe Ave., Los Angeles 54, Cal. 


4985 | Our goal, here at INDUSTRY AND POWER, is to publish 


the most useful and best liked magazine in the industrial field. 

We'll do it too, because every individual on the staff of INDUS- 
Po R t sd Co TRY AND POWER believes he can do his part to accomplish 
that goal — and he can! 


aa o o L S ) M. J. SANDERS 


LOS ANGELES Assistant Publisher 
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IN EVERY TYPE OF BOILER 


Each of these streamlined Enco Baffles was designed 
to. ide maximum steam output with minimum 

consumption in a different type of water-tube 
boiler. 


Long sweeping curves maintain a smooth cross flow 
of gases across every square foot of heating surface. 
Eddy currents, bottlenecks and dead gas pockets are 
eliminated—draft losses are cut to a minimum. Soot 
blowers work more effectively, less steam and less 
time are needed for cleaning. 


Enco Streamline Baffles are individually designed and 
engineered to the exact requirements of your boiler. 
Experienced Enco-trained crews take charge of the 
installation. 

The 18-page Enco Bulletin, BW 44, shows how en- 
gineers throughout industry have gotten higher boiler 
efficiency and increased steam production through the 
use ‘of Enco Streamline Baffles. Why not write for 
your FREE copy today? 


SEIS oan 
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The Engineer Company Produces: , 
ENCO OIL BURNERS 
ENCO FUEL OIL PUMPING 
AND HEATING UNITS 
ENCO AUTOMATIC OIL-ELECTRIC 
IGNITION SYSTEM 
ENCO AUTOMATIC COMBUSTION 
CONTROL 
ENGINEER COMPANY 
75 WEST STREET, NEW YORK 6, N. Y. 


Canadian Representative: 
F. J. Raskin, Ltd., 370 Rachel E., Montreal, P. Q. 
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VALVE RECOMMENDATIONS 
For details and valves to suit varying 






































wEADER @ 
conditions see Jenkins Catalog 
mae | JENKINS VALVES 
CODE | QUAN.| BRONZE STAINLESS TYPE APPLICATION | 
A é | Fig. 368 |Fig. 1302] Gate | Tonk Header for 
Pues a ae | = cainadiies Cleaning ae 
8 6 Fig. 368 | Fig. 1302 | Gate | Suction Header Inlet 
x: 6 Fig. 368 | Fig. 1302 Gate Discharge Header 
SS Outlet —EEE 
[Dp | 1 | Fig. 92 | Fig. 1328 | Swing Check | Prevent Backflow to 
Washout Line 
| € | 1 | fig. 368 | Fig.1302| Gate | Washout line Shuto | 
. ¢ “5 Fig. 106-A| Fig. 1308 | Globe | Individual Washout Shut- 
offs to Tank Headers | 
~_| Fig. 368 | Fig. 1302 | Gate | Pump Suction Shutoffs 
Fig. 92 | Fig. 1328 | Swing Check | Prevent Backflow to Pump! 
Fig. 106-A| Fig. 1308 | Globe | Pump Discharge Control _| 
_2__| Fig. 106-A| Fig. 1308 | Globe | Pump Vent Control 
FOR TRANSFER OF FLUIDS Se a ee ee 


In many industries transfer of fluids within 
a plant is a major operation. The flexible 
Pumping Station layout shown allows 
fluids to be pumped from tank to tank or 
to any processing equipment. 

A single pipe line from each tank or piece 
of equipment is run to the pumping station 
and there connected to the suction and 
discharge headers of each pump. Adequate 
provision must be made for washing pumps, 
valves and pipe lines, since pollution of 
one fluid by the remains of a fluid pre- 
viously pumped is often harmful. 


SSSOSCOSSSSSSSSHSSSSSSOSOSSSOSCSOS 


JENKINS BRQS., 80 White Street, New York 13, N.Y. 


Reserve copy of New Piping Layout Book for 


Name... 














This may be done by means of steam, hot 
water or chemical solutions, depending 
Check valves 
should be installed on drain lines to 
prevent destructive backflow into the 
headers. The valve recommended for this 
layout is the Fig. 106-A, Jenkins Renewa- 


upon the fluids carried. 


ble Composition Dise. Bronze Globe Valve, 
which assures drop-tight closure. 
Consultation with accredited piping en- 
gineers and contractors is further recom- 
mended when planning any major piping 
installation. 












A CHOICE OF OVER 500 VALVES 
To save time, to simplify planning, to get 
all the advantages of Jenkins specialized 
valve engineering experience, select all the 
valves you need from the Jenkins Catalog. 
It’s your best assurance of lowest cost in 
the long run. 

Jenkins Bros., 80 White St.. New York 13. 
Jenkins Bros., Ltd., Montreal. 


Reserve your copy of 
NEW BOOK OF PIPING LAYOUTS Nos. 26 to 50 
A new book of Jenkins Practical Piping Layouts — 
Nos. 26 to 50—including above, is in preparation. 
Mail coupon to get your copy when ready. 


_ JENKINS 


ALVES 
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301—PARTS HARDENED BY 
R-F INDUCTION 


Equipment for the continuous, r-f 
selective induction hardening of cyl- 
indrical parts at feed rates to six inches 
per second, is available from Westing- 
house Electric Corporation. The auto- 
matic loader, consisting of a magazine 
and hopper, feeds the pieces to be 
hardened to the scanner through a 
feeder unit. The equipment hardens 
by passing the work through an in- 
ductor coil and spray quench ring. 





Uniformity of case depth is obtained 
by controlled feeds; concentricity of 
case is assured by positive guide and 
rotation of the cylindrical work piece 
about its longitudinal axis. This equip- 
ment can be used to harden a wide 
variety of cylindrical parts in any de- 
sired hardness pattern by simple ad- 
justment of electronic timing circuits. 


302—-NEW TYPE FILTER AVAIL- 
ABLE FOR FUEL OIL AND FLUIDS 
Filter, introduced by the Aparkler 
Mfg. Co., utilizes a number of features 
to provide a large effective filtering 
area within a minimum space. For ex- 
ample, a series of V-shaped horizontal 
filter discs are bolted into the cover 
of the filter housing. These discs are 
easily removed for cleaning or replac- 
ing. The filter is recommended for re- 
moving solids down to 1 or 2 microns 
irom liquids; for separating water from 
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fuel oils and gasoline; for separating 
oil from air or water; and for purify- 
ing gases. Some of the many uses are 





gasoline filters for all types of gasoline 
engines; fuel oil filters for diesel en- 
gines and jet engines; fuel oil filters 
for domestic and industrial oil burners; 
air filters for compressors and engines; 
and air filters for compressed air lines. 
Housing is high pressure cast aluminum 
and all contact parts are rust proofed. 
Sizes and capacities are made to meet 
every requirement. 


303—SPRAY DECK COOLER 
ADAPTABLE FOR LOW CEILINGS 


A new series of spray fan coolers 
for installation in low ceiling refrig- 
erated rooms has been announced by 
Niagara Blower Company. The fan sec- 
tion is located on the side of the unit 
instead of on the top. The air enters 
the spray section at the top, is chilled, 
and enters the fan section at the bot- 
tom. Discharge is from the side at the 
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_ For Additional Information Concerning These Latest 
bs Developments in Power and Plant Equipment, Appli- 
> cations, Materials, Method and Processes Use One 
of the Convenient Reply Cards on Page 37. Circle 


the Numbers of Items in Which You Are Interested. 
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top. Temperatures below freezing are 
kept free from frost, ice, or from 
freezing by the circulating of brine in 
the sprays. Five unit sizes are available 
ranging from 1680 to 11,000 cfm. The 
maximum height is 72 in. Floor space 
required ranges from 16 to 72 sq ft. 
Because of improved efficiency in air 
travel, experience shows that this new 
type cooler delivers more air at lower 
power consumption than do conven- 
tional vertically arranged coolers. 


304—/NSTRUMENT WARNS 
AGAINST AIR POLLUTION 
Industrial plants which discharge 
gases containing sulfur dioxide can be 
warned against atmospheric pollution 
by means of new automatic analyzing 
equipment. The equipment employs a 





thoroughly field-tested principle, and 
is now available for the first time as a 
complete assembly manufactured by 
Leeds & nape. This equipment 
continuously records actual concentra- 
tion of sulfur dioxide in ppm. The 
unit automatically checks “zero read- 
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ing” every thirty minutes, and marks 
off each cu. ft. of air sampled. Range 
of the equipment covers the concen- 
tration which are of interest in pollu- 
tion surveys. Changes in concentration 
as small as a few tenths ppm can 
be readily detected. The gas-ana- 
lyzers utilize electrolytic conductivity 
as a means of measurement. A con- 
tinuous sample of air passes through a 
solution which absorbs SO,, that causes 
a change in the electrolytic conductivity 
of the solution. 


305—HEAVY DUTY VALVES CAN 
HANDLE SOLIDS AND CHEMICALS 
New line of valves has been designed 
primarily for pipe lines handling such 
materials as wind Pulp, thick or heavy 
chemicals, slurries, sludges, granular 
solids, dust and scale, or gases con- 
taining a high percentage of solid par- 
ticles. These new valves provide full 
flow for line pressures to 100 psi, 
and may be quickly cleaned of accumu- 





lated solids without removal from the 
line. The cover plate through bolts 
are removed, ot the plate can be 
swung out of place for dropping the 
accumulation in the sediment chamber. 
A high pressure air, steam, or water 
line attached to the plug hole in the 
bonnet, will thoroughly clean the en- 
tire valve. Cast iron bodies come with 
a steel blade, and bronze bodies can 
be supplied with brass or stainless steel 
blade. The two companion cast valve 
body sections with removable bonnet 
are machined with contact faces ground, 
covered with cement, and then as- 
sembled to form an air tight housing. 


10 


The heavy rigid slide or blade has a 
knife edge to shear any solid particles 
when the valve is being closed. The 
steam moves through a packing gland 
to the control mechanism. Stand- 
ardized valve sizes for handle lever 
control range from 4, to 12 in.; and 
for rising steam hand wheel control, 
chain wheel control, and air cylinder 
control valves range from 4 to 24 in. 
W. S. Rockwell Co. 





For case, Uitiee use one of > 
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306—BACK PRESSURE AND RELIEF 
VALVES ARE ACCURATE 

New back pressure valve, developed 
by Klipfel Valves, Inc., is made in 
two types. The new valves are excep- 
tionally accurate and durable and one 
will maintain steam pressure at any de- 
sired point between 0 and 20 psi; while 
the other is an atmospheric relief valve 
for vacuum service. Both valves are 
suitable for heating systems, power 
plants, and process applications where 
close regulation of large quantities of 
steam is required. Valve consists of an 
inverted cup which slides on a piston 
cast integral with the valve seat. Steam 
under pressure enters the chamber be- 
tween the cup and piston through a re- 
stricted opening in the center of the 
piston. The narrow seating edge of the 
cup eliminates nearly all the venturi ef- 
fect of high velocity steam which is 
the prime cause of poor regulation and 
chattering. In addition, the restricted 
opening into the cup chamber makes 
it an effective dashpot. Welded, all- 


steel construction of the valve body 
provides strength with a minimum of 
weight; all vertical loads are carried 
by struts to prevent distortion of any 
part of the valve.’ For installations re- 
quiring frequent adjustment or water 
sealing, accessories are available. 


307—-CAPACITIES TO 25 TONS 

SHOWN ON SCALE DIAL 
Hydraulic crane scales have been 
added by Hydroway Scales, Inc. to 


their line to provide 8, 12, 24, and 30 
in. dia dials in varying capacities now 
up to 25 tons. The new large 24 and 
30 in. dials offer more accurate reading 
os in the larger capacities and 
adapt the scales to specialized applica- 
tions. Primary use is for weighing 
stock and materials on the spot without 
transporting to weighing stations to 
eliminate handling. Compact design of 
the scale affords clearance past columns 
and conserves on hoist capacity and 
headroom. Secondary application is 
protection of equipment against over- 
loading. 


308—NEW TIME RELAY 
OPERATES ON D-C OR A-C 

New adjustable pneumatic timing 

relay is now available for a-c or dc 

that utilizes a synthetic rubber bellows 

for controlling the 

tripping time, ac- 

cording to Allen- 

Bradley Co. The 

range is easily ad- 

justable from 10 

cycles to 3 minutes, 

with an accuracy of 

plus or minus 10%. 

The relay resets in- 

stantaneously. Per- 

formance is unaf- 

fected by temper- 

ature, humidity, or 

vibration. The - 

timer is available with quick make and 

quick break, double pole, silver alloy 

contacts—one set normally open and 

one set normally closed. Terminals are 

readily accessible from the front. A 

duplicate set of contacts for pilot con- 


( Continued on page 12 ) 
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WATER TREATMENT 
SERVICE AGREEMENT 
WORKS FOR YOU 


PERATION of your plant under 

a Nalco Water Treatment 
Service Agreement gives you two 
important safeguards against 
water treating problems in any 
form. First, Nalco will provide 
proper water treatment chemicals 
and procedures. Second, an 
experienced Nalco Service Repre- 
sentative will make regular visits 


to your plant, and is 
on call at any time 
to deal promptly 
with emergencies. 
Whether you have 10 or 10,000 
BHP, this combination will provide 
what thousands of Nalco System 
users have learned to take for 
granted: permanent water treat- 
ment security. 


Write, now, for full information 
on a Nalco Service Agreement 
for your plant. 


NATIONAL ALUMINATE CORPORATION 


6218 West 66th Place 


. Chicago 38, Illinois 


Canadian inquiries should be addressed to Alchem, Limited, 


Burlington, Ontario, Canada 





SYSTEM ¢ Serving Industry through Practical Applied Science 
INDUSTRY and POWER * March, 1950 


From routine water treatment 
reports and water sample analyses, experts 
at Nalco Laboratories keep a complete record 
of your plont water treatment — can assist 
materially in maintaining permanent water 
treatment security. 


SERVICE AGREEMENT 
SECURITY FEATURES 


COMPLETE WATER TREATMENT SUR- 
*. VEY of your plant by an experienced 
Nalco representative. 
LABORATORY ANALYSES of water sam- 
@ vies. . . Initial complete analyses, 
followed by routine sampling and 
analyses as checks on plant tests. 
RECOMMENDATIONS of chemicals, 
@ testing and control procedures to 
establish water treatment security. 
REGULAR CALLS by a Nalco Represen- 
* tative to assure continuously success- 
ful treatment. 
REPORT SYSTEM to Nalco Laboratories 
? gives cross-check on all phases of the 
Nalco System; enables keeping of 
complete performance records on 
your plant. 
CONSULTING SERVICE always avail- 
2 able to assist in solving current prob- 
lems — and in planning changes or 
additions to your plant which may 
affect water treatment. 
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( Continued from page 10 ) 


trol can also be provided, actuated di- 
rectly from the solenoid, and opening 
and closing instantaneously with the 
action of the solenoid. Unit can be 
readily changed from ‘‘on-delay” to 
“off-delay” operation by simply in- 
verting the solenoid. The “‘on-delay” 
time delay interval occurs after the 
solenoid coil has been energized; the 
“off-delay’ provides the time delay 
after the solenoid coil has been de- 
energized. 


309—CORD REEL IS 
ELECTRICALLY OPERATED 
Announcement has been made by 
Aero-Motive Mfg. Company that an 
electric cord reel is now available. The 





unit is of heavy duty construction with 
oversize bearings and shaft and has a 
large and powerful motor spring. One 
feature of this reel is the external 
trigger lock and the design used in 
getting the cable out of the reel. Cable 
outlet has a long opening which is 
equipped with a roller at each end and 
a heavy side beading that apparently 
offers greatly increased cable life. This 
reel, equipped with a swivel mounting, 
reduces cable wear as the unit will 
swing when cable is pulled sideways. 
A 30 in. plug-in lead is furnished. 
Handle and guard are of popular au- 
tomotive design. 


310—GEAR REDUCTION UNIT 
POWERED BY STEAM TURBINE 
Industrial steam turbines with close- 
coupled, integral reduction gears for 


r 











low-speed applications are available 
from Westinghouse Electric Corpora- 
tion. Equipment such as pumps, fans, 
compressors, and generators can be 
driven at their proper speeds while the 
turbines operate at the most efficient 
speed. Units are compact speed reduc- 
tion mechanism solidly coupled to type 
E turbines and designed to operate as 
a single unit. Three machined feet form 
a firm three-point support for the unit. 
Single helical gears with low helix 
angle give low thrust against bearings. 
Endwise movement of one shaft does 
not affect axial location of the other, 
and thrust is not transferred from the 
gears to the turbine. Turbine and gear 
are factory aligned on a single, heavy 
plate steel base, which also serves as an 
oil tank. Additional steel members 
maintain rigidity and resist torsional 
distortion. The gear-turbine is shipped 
as a completely assembled unit ready to 
install. 





For more information use one of the 

convenient reply cards on page 37. 

No postage necessary. Circle the key 

numbers of items about which you want 
* additional information. 











311—TWO STAGE DEAERATING 
HEATER REDUCES OXYGEN 
CONTENT 
Deaerating heater is now available 
that reduces oxygen content of boiler 
feedwater to less than 0.005 ml per 





liter measured by the ASTM Referee 
Method or Modified Winkler test re- 
gardless of rapid load variations or 
unusual operating conditions. Carbon 
dioxide is completely removed. This 
new two-stage deaerating heater, de- 
veloped by Graver Water Conditioning 
Co., has a special design of spring- 
loaded, self-adjusting spray valves in 
the first stage that causes incoming wa- 
ter to heat within 2 to 4° of the steam 
so as to remove virtually all the oxygen 
and free CO,. Preheated water in the 
second stage is intimately mixed with 
a large excess of incoming steam by 
means of specially designed scrubbing 
baffles. Major portion of the steam, 
which remains as vapor, carries small 
traces of undissolved gases to the first 
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stage where the steam heats the in- 
coming water. Countercurrent flow «| 
steam and water accomplishes comple*e 
deaeration with minimum steam, and 
the operation is noiseless and without 
moving parts inside the heater. He 
ers are available in all sizes up to 2.- 
000,000 Ib per hour, and the second 
stage of each heater is tailor-made for 
individual plant conditions and for the 
desired storage capacity. 


312—TWO NEW UNITS ADDED TO 
SOLENOID STARTER LINE 
Alternating current, across-the-lin« 
solenoid starter made by Allen-Bradley 
Co. has been extended by the addition 





of two new larger units—sizes 6 and 
7. The switch construction follows the 
familiar solenoid design that has been 
standard for sizes 0 to 5 inclusive. Both 
units have the one-piece magnetic 
plunger which operates with a vertical 
straight line motion. The fully en- 
closed double break, silver alloy con- 
tacts do not require cleaning, filing, 
or dressing. The solenoids are ener- 
gized with direct current drawn from 
a self-contained selenium rectifier. 
Both starters have adjustable thermal 
overload relays. All terminals and 
wiring are accessible from the front. 


313—THERMOMETERS INDICATE 
TEMPERATURES TO 3000° F 
Included in a new line of tempera- 
ture indicators are cold-end compen- 
sated thermocouple thermometers for 
measuring temperatures up to 3000° 





resistance 


F and thermometers for 
temperatures up to 300° F. The 
thermocouple thermometer is available 

( Continued on page 14 ) 
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in two sizes; the DO-71 a 3), in. 
flange and the DW-71 with a 2), in. 
flange. Both types can be supplied in 
either square or round cases. Designed 
for measurement of low temperatures 
where high accuracy is important, the 
resistance thermometers are available 
in two standard types: the DB-15 long- 
scale instruments and the DD-6 and 
DD-7 six inch rectangular, surface 
and flush mounted instruments. Gen- 
eral Electric Co. 


314——-VALVE DESIGNED FOR 
PRESSURES UP TO 150 LB 
A new line of 150 lb Hancock 
bronze valves with ‘500 Brinell” 
stainless steel seats and discs and a dia- 
phragm construction has been an- 
* mounced by Manning, Maxwell and 





Moore, Inc. The new bronze valves 
are being manufactured in sizes of 4 
through 2 inches and are available in 
globe and angle with screwed ends. 
The valves are designed for all pres- 
sures up to 150 psi saturated steam, 
and to 300 psi for water, oil, or gas. 


315——SPOT LIGHT HAS 
A HARD GLASS SHELL 

Announcement has been made of the 
development of a new 300-watt (five 
in. diameter face) reflector spot lam 
by General Electric Co. The glass bul 
and mogul screw base are heat-resist- 
ant. The spot distribution of light had 
been made possible for the first time 
in a hard-glass reflector lamp by the 
development of a practicai method for 
lightly frosting the inside of the face 
of the bulb. Heavy frosting results in 
a flood pattern, and no frosting at all 
causes striations to appear in the beam. 
Intended for outdoor use, the new de- 
sign will provide a small spot of light 
that is brighter and has a longer range 
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than can be obtained with the flood 
lamp. Construction of the lamp makes 
it desirable for existing and new light- 
ing applications at service stations, 
garages, parking lots, arenas, indus- 
trial plants and yards, roadside stands, 
street railway yards, bus garages, air- 





port hangars and aprons, ‘and docks. 


The heat-resistant glass bulbs of these 4 


lamps withstand the thermal shock of 
drops of water, oil, and grease much 
more effectively than do similar lamps 
without the special glass. 





For more information use one of the 
convenient reply cards on je 37. 
No —- necessary. Circle the key 
numbers of items about which you want 
additional information, 











316—=NEW CHIPPING HAMMER 
INCREASES OPERATORS 
EFFICIENCY 
Chipping hammers based on a new 
design to meet the exacting cutting 
conditions imposed by present-day 
metals has been a I i by Inger- 
soll-Rand Company. The hammer has 
an exceptional performance range and 
offers a selection of 15 power sizes 
(with 5 basic hammer sizes) to meet 





the requirements of every job. Each 
basic hammer size is available in nor- 
mal-cut, extra-cut, or supercut type,— 
made possible by a design variation in 
which one part is interchangeable 
throughout the whole line. The new 





unit utilizes a new hard-surfacing 
process that increases piston life 12.3 
times. Designed and streamlined for 
better weight distribution, the comfort- 
able handles enable operators to do 
their work with greater speed and less 
effort than formerly possible. Three 
types of handles are available and all 
lock in place in a positive manner, 
Renton design allows more chisel 
“play-off”, which makes the hammer 
easy to use and keeps operator fatigue 
to a minimum. 


317—NEW CAPACITOR SWITCH 
CAN BE USED OUTDOORS 

A new capacitor switch, rated 15,- 
000 volts, 100 amperes continuous, 3 
phase, has been announced by the 
Transformer and Allied Product Di- 
vision of the General Electric Com- 
pany. The B-1 capacitor switch is oil- 
immersed, electrically operated, and 


ss a — 7 





constructed for outdoor installation. 
Designed especially for capacitors, this 
switch is intended to encourage capac- 
itor installations on high voltage cir- 
cuits. Primarily intended for pole 
mounting, the switch can be supplied 
as a component , of housed capac- 
itor equipment if desired. 


318—TRANSFORMER FOR ELEC- 
TRONIC PRECIPATION 
Transformers for use as a source of 
high voltage in equipment for electro- 
static precipitation of smoke, metals, 
or other materials from gaseous mix- 
turers are available from Westinghouse 
Electric Corporation. The new trans- 
formers are oil-insulated and hermeti- 
cally sealed. Lifting hooks have been 
recessed into the tank. Low-voltage 
bushings are in a well with a snap-on 
aluminum cover, set into the top of 
the tank and hermetically sealed from 


( Continued on page 140 ) 
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& Sk 2A. Gee standard pumps—centrifugal, rotary, 
] 4 rs steam and power—you can select the 
if Lon oem ee . Ai type and size you need . . . with com- 
4 re * oS ae plete confidence in the Worthington 
| . Z a reputation for dependability and long, 
low-cost service. 
And you'll also benefit from such out- 
standing Worthington developments as: 
Worthington Monobloc Centrifugal 
—designed with pump and motor as a 
single unit, perfectly balanced for 
smooth operation and long life. 
Worthington Regenerative Turbine 
—inherently self-priming, self-venting, 
with multi-vane impellers for develop- 
ing high heads at nearly constant ca- 
F b. ' pacity in a single stage. 
| , \f Type CN Centrifugal (a newcomer) 
iM e4 —mounted on a frame, with shaft ex- 
tending to accommodate any kind of 
a. - a drive. For your pumping problems, 
is always specify Worthington. 
r- Immediate Delivery 
. ‘ Call on your Worthington distributor 
" . Worthington CN Centrifugal. — your local “good right hand of in- 
dustry’’—listed in Thomas’ Register 
under Worthington “A-Z”’ section. His 
local stocks are supported by factory 
We © RT ~ i at G T o es stocks for prompt delivery. Send coupon 
of - for free bulletin on Standard Pumps. 
a SSpajaraninie = (am AGAR ERS 
;, Sain yew i 
c Worthington Pump and Machinery Corporation 
se WORTHINGTON PUMP AND MACHINERY CORPORATION Pump and Compressor Merchandising Division 
4 Pump and Compressor Merchandising Division penprcaniancnenitied 
i- Send latest bulletin on Worthington Monobloc 
n Regenerative Turbine 
e “/he Good Right Hand of Tudustry ’ 
n 
f POWER TRANSMISSION: sheaves, V-belts, variable speed drives yy. 
” PUMPS: centrifugal, power, rotary, steam 
) AIR COMPRESSORS: water-cooled, air-cooled 
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BOILERS, AUXILIARIES, ACCESSORIES 
Packaged Boiler (A) Attractive, 12- 
page, four-color catalog is available 
that illustrates various sizes of self- 
contained, oil, and gas fired steam 


boilers, ranging from a 15 to 500 hp 
and 15 to 200 psi. Included in the cata- 
log is a diagrammatic cross-section 
which shows the four pass design in- 
corporated in these boilers. Numerous 
photographs of actual plant installa- 
tions are shown. Cleaver-Brooks Co. 


Self-contained Boiler (B) Just re- 
leased bulletin covers a complete line 
of self-contained steam generators that 
range in capacity from 20 to 500 hp, at 
15 to 200 psi operating pressures. Spec- 
ifications are included for all units for 
gas and oil firing, along with conven- 
tional outline dimensions. Edge Moor 
Iron Works, Inc. 


Steam Separators (C) Printed in two 
colors, this bulletin illustrates and 
covers a complete line of steam sep- 
arators for 50, 125, and 600 psi opera- 
tion. Each item is covered individually 
with specifications and outline dimen- 
sions. Selection and ordering data is 
included. The Swartwout Company. 


Air Ejectors (D) Operating princi- 
ples of steam jet air ejectors are ex- 
plained and illustrated in a new 12-page 
catalog. Ejectors are classified as to 
operating pressures. The theory of 
inter and after condensers is covered. 
Useful engineering data is also avail- 
able. Condenser Service and Engineer- 
ing Co., Inc. 


Soot Blowers (E) Well-illustrated 16 
page bulletin just released describes 
automatic-sequential power-operated 
soot blowing systems for all types and 
sizes of boilers. Complete operating 
procedures are discussed, and ten typi- 
cal installations are shown diagram- 
matically. Vulcan Soot Blower Corp 


; Bent Tube Boiler (F) Basic design 
features of this company’s bent tube 
boilers are explained and illustrated in 
a new 18 page bulletin. Numerous 
cross-sectional drawings of boilers in- 
stalled throughout the country are 
shown along with general operating 
conditions and specifications. Henry 
Vogt Machine Co., Inc. : 


Package Steam Generator (G) Illus- 
trated 12 page bulletin contains data 


16 


on several designs of packaged steam 
generating units. Sectional views are 
shown with outline dimensions and 
heating surfaces. Performance curves 
are indicated for oil fired, natural gas 
fired, and coal- fired. Foster Wheeler 
Corporation. 


Vacuum Pumps (H) This company 
has just released an informative trea- 
tise that covers an investigation of 
rotary vacuum pumps in power house 
application. Physical and performance 
characteristics of the pump, operating 
under actual field conditions, are given. 
Complete details of the test procedure 
and result are incorporated. Kinney 
Manufacturing Company. 


PRIME MOVERS: DIESELS, TURBINES, 
COMPRESSORS 

Diesel Quiz (1) Pamphlet describes 
the features, characteristics, and ap 
plication of Diesel engines in question- 
naire format. The “Quiz” provides 
simple, easy-to-understand answers to 
17 basic questions on design and oper- 
ation of Diesel engines. Detroit Diesel 
Engine Div. General Motors Corp. 


Battery Maintenance (J) Informa- 
tive new three-page bulletin, entitled 
“Instructions for the Maintenance of 
Gould Batteries for Diesel Engine 
Cranking Service” presents 14 valuable 
battery maintenance procedures cover- 
ing battery care from initial installa- 
tion through complete charging opera- 
tions. The first section lists five safety 
rules, second tells how to install bat- 
teries to prevent shifting, while other 
sections give valuable information on 
battery cleaning, compartment ventila- 
tion, cell identification, and record 
keeping. The bulletin is punched for 
easy insertion in a three ring notebook. 
Gould Storage Battery Corporation. 


Stationary Engines (K) Diesel en- 
gines are described and numerous in- 
stallations are illustrated in a new 20- 
page bulletin. Included are more than 
100 specifications for engines ranging 
in power from the naturally aspirated 
6 cylinder, 175 hp engine with 8% x 
10% in. bore and stroke to a super- 
charged, 8 cylinder, 1500 hp engine 
with 144% x 20 in. bore and stroke. 
Superior Engine Division of The Na- 
tional Supply Company. 


WATER TREATMENT 
Chlorine Control (L) Revised hand- 


Copies of the listed booklets, which are the very 
latest published by leading equipment manufac- 
turers, may be obtained by using the convenient 
postage-free cards on page 37. Circle the letter 
corresponding to the one shown in the item. 


BULLETINS 


book edition of Modern pH and 
Chlorine Control” describes the factors 
to control pH chlorine and phosphates 
in boiler waters. The new booklet con- 
tains photographs and general instruc- 
tions for the application of equipment 
in determining concentration tests. W. 
A. Taylor and Company. 


Chlorine Dispenser (M) New eight- 
page illustrated catalog describes an 
improved line c* dispensers, that ac- 
curately, safely, and automatically 
meter, control and dispense chlorine. 
Self-contained cabinet-type units have 
capacities ranging from a minimum of 
one Ib to a maximum of 1200 Ib of 
chlorine per day. Fischer and Porter 
Company. 


Anti-Precipitating Agents (N) Tech 
nical folder describes the use of anti- 
precipitating agents for the prevention 
of scale, deposits, and corrosion in cool- 
ing systems, service water lines, heat 
exchangers, and other process equip- 
ment. A flow chart of a typical plant 
cycle is included to show where deposits 
may occur or where corrosion may take 
place. Corrective treatments are ex 
plained in detail. Power Chemicals 


Division, E. F. Drew & Co., 


Water Hardness Test (O) Technical 
paper entitled “Total Hardness in Wa- 
ter by Direct Colorimetric Titration” 
explains thoroughly a quick and ac- 
curate method of testing water hard 
ness by titration with an indicator— 
which is red in the presence of calcium 
and magnesium ions, and blue in their 
absence. Samples can be analyzed to 
0.1 ppm’in a range of 0.0—2.0 ppm. W. 

& L. D. Betz. 


Cold Process Softener (P) Just re- 
leased 16 page bulletin explains how 
this cold process slurry type precipi- 
tating water softener and coagulator 
operates. Each of the component parts 
—chemical mixer, softener and coagu- 
lator tank, and filter—are discussed 
and illustrated. A two-page flow dia- 
gram illustrates method of installation 
sequence. Worthington Pump and Ma- 
chinery Corporation. 





ELECTRICAL EQUIPMENT 
Explosion-Proof Motors (Q) Bulle- 
tin, expressly for engineering, produc- 
tion, purchasing, and maintenance men, 
describes and illustrates three classes 


( Continued on page 149 ) 
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Belt Conveyor in 
Tunnel. 











large copacity Twin 


Silo System. 





Chutes to Stokers from 
overhead bunker. 


Your powerhouse plays an important part in your 
production set-up. Keep efficiency at a high level .. . 
hold costs in line by modernizing your coal and ash 


handling system. 


At no obligation to you, a Fairfield engineer will 
call and make a recommendation for improving your 
coal and ash handling operation. Fairfield engineers 
are thoroughly familiar with coal and ash systems 
for plants of any capacity. Thousands of installations 
in all parts of the country stand behind Fairfield’s 
reputation for sound engineering and prompt erection. 


Write for an appointment with the Fairfield engineer in 


your area. 


Weigh Larry. serving three boilers. Screw Conveyor feeding stokers. 
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Here’s another electrical switching and 
protection problem solved—economically 
and positively. The I-T-E switchgear in- 
stalled provides complete protection from 
point of power entry to individual feeder 
circuits. 


HERE'S WHY: 


e APPLICATION WAS PLANNED TO FIT A SPECIFIC NEED.No 
Installation photographs through courtesy of 


Hoffman La Roche, Inc., Nutley, N. J., two distribution systems are absolutely alike. I-T-E 


Manufacturers of Pharmaceuticals. sales engineers start with an analysis of your sys- 


4 tem and make recommendations and application 


based on what is required to provide adequate 
goes KVA entation. ° 
ncoming volt " 
Incoming voltage protection 
Outdoor structure layout 
gropared by ~-% Eau 
ir break switches ar ° IPMENT | i 
a en S EFFECTIVE AND DEPENDABLE. The design 
600 amperes. 






of I-T-E components evolves from over 60 years 
experience in building electrical switching equip- 


Indoor switchboard is 


I-T-E type HV. Breakers ment. The confidence in I-T-E gear results from 
are rated 1200 amperes 


continuous, 4160 volts, i i , 
130,000 KVA. ines: the performance of equipment installed over that 
rupting. 


* An I-T-E subsidiary. 


period of time. 


e UNITS ARE PROPERLY COORDINATED I-T-E furnishes an 
engineered assembly. All breakers, relays, instru- 
ments, transformers and switches are functionally 


ee ee eS eee 


1-T-E Circuit Breaker Company - 19th & Hamilton Streets - Philadelphia 30, Pa. 
Power Switching Equipment: Railway & Industrial Engineering Co., Greensburg, Pa. 


Canadian Mig. & Sales: Eastern Power Devices, Ltd., Tore:to ° Export Sales: Philips Export Corp., New York 


SWITCHGEAR + UNIT SUBSTATIONS + ISOLATED PHASE BUS STRUCTURES + CIRCUIT BREAKERS - MECHANICAL RECTIFIERS 
RESISTORS + SPECIAL PRODUCTS 
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arranged and conform to the recognized codes spec- 
ifying safe and accepted practice. 


e DESIGN FACILITATES INSPECTION AND MAINTENANCE. Complete 
and ready accessibility of all parts makes inspection fast 
and easy. More inspection per allotted hours of time 
results in better system maintenance. 


*PACKAGED DELIVERY” SIMPLIFIES INSTALLATION. I-T-E 
switchgear is assembled, tested and shipped as a com- 
plete unit or series of units. Only positioning and con- 
necting is required in the field. 


* FULL RESPONSIBILITY ASSUMED. I-T-E accepts complete re- 
sponsibility for the operation and performance of 
every component furnished on your order. This 
includes purchased auxiliaries as well as equipment 
manufactured by I-T-E. 


GET THESE HELPFUL BULLETINS 


On I-T-E 600 V Switchgear Assemblies: 
A complete reference guide, containing de- 
tailed information on Multumite construc- 
tion, and helpful facts for specifying and 
ordering complete switchgear equipments. 
Ask for Bulletin 6003-D. 

On I-T-E 5 KV Assemblies: Describes 
I-T-E’s newest 5 KV Switchgear. Easy-to- 
read drawings and diagrams supplement 
photos and text. Ask for Bulletin 7000-A. 


Ask your local I-T-E Representative for these 
bulletins, or write I-T-E General Offices. 
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BOILER & FURNACE CONSTRUCTION 
UNITS 


1—See page 56. Steam-Pak Generator: Effi- 
ciency originates with the Iris Shutter that 
controls the air injected into the burner 
for proper flame control with either gas 
- oil. Ask for Bulletin 37-43. York-Shipley, 
ne. 


2—See page 137. Firebox Type Boilers: Es- 
pecially adapted for high pressure 10 to 
304 hp, 100, 125, 150 hp wp. Send for full 
informaticn and free 6 in. scale with pipe 
diameter markings. Kewanee Boiler Corp. 


3—See page 129. Steam Generator: Write 
for more data on the Union “H” Type 
steam generator—steel cased boiler with 
superheater, dust collector, air heater, 
ducts, fans, and stacks out-of-doors. Union 
Iron Works. 

4—See page 7. Boiler Baffle Walls: Bulletin 
BW-44, 18-pages containing valuable use- 
ful data on modern Bafffle Wall design 
and construction for all water tube boilers 
The Engineer Company. 
5—See page 13, Package Water Tube Boilers: 
Selected by progressive architects and en- 
gineers everywhere for efficient, economi- 
cal operation. Wickes Package Water Tube 
Boilers, equipped with stub stacks and in- 
duced draft fans, can be relied upon for 
uninterrupted flow of heat. Complete in- 
formation is yours for the asking. The 
Wickes Boiler Co. 


6—See page 41. Cleaver-Brooks Steam Boiler: 
Write for your copy of the new, just pub- 
lished Cleaver-Brooks steam boiler catalog 
—interesting—informative—beautifully _ il- 
lustrated. No obligation. Cleaver-Brooks 
Company, 


7—See page 133. Heacon Damper: Built to 
meet all types of applications. However, 
they are proved outstanding through their 
solution of difficult control or shut-off 
problems. Write for more information or 
ask for specialized engineering assistance 
without obligation. The Thermix Corpora- 
tion, 


8—See page 28. Steam Generating Units: A 
bulletin showing typical installations of 
this firm’s Class VL units or power or 
processing loads, and heating will be sent 
upon request. Henry Vogt Machine Co. 





9—See page 2. Packaged Steam Generators: 
Send for fully illustrated Catalog 202 that 
gives complete details and engineering 
data for units available in 17 sizes from 
20 to 500-bhp to operate at pressures up 
to 250 psi 80% thermal efficiency guaran- 
teed. Superior Combustion Industries, Inc. 
10—See page 116. Cost-Saving Steam Gener- 
ators: Powermaster is a completely equipped 
steam plant, available in sizes from 15 
hp up. You can burn light oil, heavy oil, 
gas or a combination of these three fuels 
Wired, piped, insulated and tested at the 
factory. Get complete information by send 
ing for the new Powermaster Catalog. Orr 
& Sembower, Inc. 


BOILER FEED WATER 
1i—See page 136. Oxygen Corrosion Elim- 
inator: Santosite, maintained in boiler feed 
water, removes dissolved oxygen and pre- 
vents oxygen corrosion, Send for Santosite 
Bulletin No. 0-26. Organic Chemicals Div.. 
Monsanto Chemical Co. 


12—See page 11. Water Treatment Security: 
Check into the advantages that can be yours 
through the Nalco Service Agreement— 
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For your convenience all the literature offered 
in the advertising of this issue is briefly review- 
ed in this guide. If you are Interested in a par- 
ticular type of equipment, such as electrica! 
; for example, refer to the section “Electrica! 


Equipment", 


read the advertisements, and 


select the literature you want. Circle the cor- 
responding numbers on one of the postage-free 
cards on page 37 and mail. You will receive 
promptly the additional information you desire. 


complete water treatment survey, super- 
vision of control and testing procedures, 
plus regular service calls. Your water 
treatment becomes the responsibility of 
Nalco. Write for full details. National 
Aluminate Corp. 


13—See page 140. Water Conditioning Chem- 
icals: Easy to control scale and corrosion 
in boilers, steam and condensate lines, 
water jackets, condensers. Send for bulle- 
tin giving full information on Wright 
Chemicals and their application. Wright 
Chemical Corp, 


14—See page 162. Scale and Corrosion Control: 
16 fluid ounces protect a 250 hp-boiler for 
a whole month. Tops in economy, conven 
ience, certainty and safety. Write today for 
complete information. American Sand- 
Banum Company, Inc 


15—See page 155. Chiorinators: Reduce down 
time, cut operating costs, improve heat 
transfer with the Visible Vacuum Chlori 
nator for the application of chlorine to 
cooling water circuits through the W & T 
De-sliming process. For complete informa- 
tion, write today. Wallace & Tiernan Prod- 
ucts, Ine. 


16—See page 123. Scale, Corrosion and 
Algae Control: Write for special literature 
on film inhibitors in industrial aqueous 
systems. D. W. Haering & Co., Ine. 


17—See page 30. Inquiries Welcomed: Pub- 
lication 4160, “Cochrane Atomizing Deaera- 
tors”, is a clear, unbiased discussion of 
the advantages of the atomizing deaerator 
Publication 3005 discusses all types of 
deaerators with particular emphasis on the 
tray type. Ask for either or both. Cochrane 
Corporation, 


18—See page 43. Feedwater Heaters: See 
chart on page 43 which shows you how 
much fuel you save by utilizing residual 
energy in exhaust steam. In addition to 
this saving, a Swartwout feed water heater 
will improve boiler operations—faster; 
temperature strain relief; removal by de- 
aeration of soluble gases that cause boiler 
end economizer corrosion. Write for Bul 
letin S-18-E, The Swartwout Company. 
19—See page 172. Well Water Systems: Yours 
for the asking—catalogs and bulletins fully 
describing Layne Well Water Systems. The 
unfailing service and many advantages of 
this completely dependable system make 
the purchase price even more reasonable. 
Layne & Bowler, Inc. 


CLEANERS AND BLOWERS 
20—See page 54. Portable, Heavy-Duty Suc- 
tion Equipment: Removes grindings, bolts, 
nuts, rivets, etc. from interior recesses 
serves efficiently on all industrial waste 
removal or material recovery jobs. Write 
for free booklet. Invincible Vacuum 
Cleaner Mfg. Co. 


21—See page 167. Combination Blower-Suc- 
tion Cleaner: It’s a snap to rid all of your 
equipment of damaging dirt, dust, and grit 
with this portable cleaning tool. 5 models 
with attachments for every cleaning job 
Write for more data. Clements Mfg. Co. 


22—See pace 169. Portable Electric Blower: 
Protect motors and other equipment from 
burnouts and bearing failure by removing 
dangerous dust, dirt and lint. Write for 
Bulletin 579 for complete information on 
the TORNADO. Breuer Electric Mfg. Co. 


23—See page 150. Vacuum Cleaning Equipment: 
Portable cleaners or stationary cleaning 
systems provide an economical solution to 


the problem of removing troublesome dus 
accumulations in industrial plants. Writ 
now for bulletin and free survey. U. § 
Hoffman Machinery Corp. 


149—See page 173. YC Compressors: Bulletir 
L-667-B1A will give you the whole story on 
these compact compressors with 3-_ and 
5-step variable capacity control. Worthing 
ton Pump & Machinery Corp., Compressor 
Div. 


COMPRESSORS 

24—See page 132. Motor Driven Compressors: 
Write for Bulletin 4910 which contains 
full details and operating data on 
Schramm’s complete line of motor driven 
compressors. You’re sure to find the right 
combination for your job, Schramm, Inc 
25—See page 65. Steam-Driven Compressor: 
Capacities of the Type H range from 900 
to 7400 cfm, 100 to 125 pounds pressur¢ 
Other sizes of CP steam-driven compres 
sors are available in single and multi-stage 
designs for lower and higher pressures 
Get ful! details by writing for Bulletin 729 
Chicago Pneumatic Tool Company. 


DIESEL POWER 

26—See page 58. Superior Diesels: Be sure 
to read the remarkable success story on 
page 58 which can be duplicated for you 
A Superior representative will be glad t 
call and give you personalized help. O1 
write for the fully illustrated 20-page book 
let. The National Supply Company 


27—See page 52. Diesel Engines: If you're 
looking for reliability and long life in your 
diesel engines, then you should have com 
plete information on Cooper-Bessemer 52 
dragline, marine, stationary, locomotive, or 
any other heavy-duty power application 
Mail your inquiry today for full facts. The 
Cooper-Bessemer Corporation. 


DUST & FLY ASH COLLECTING 
EQUIPMENT 

28—See page 27. Fanmix Gas and Oil Burners: 
Bulletin 410-6 gives complete data on Cop 
pus-Dennis Fanmix burners that allow you 
to get more heat release per cu. ft. of fur 
nace volume. Coppus Engincering Corp. 
29—See page 157. Aeroturn Dust Collector: 
New Bag-Type Dust Collector featuring 
automatic continuous cleaning and a 99.9% 
plus dust collecting efficiency. 50% to 75% 
smaller, and lighter in weight than pre 
vious models. Filtering rates run as high 
as 60 feet per minute, Free analysis of 
dust samples and comparison test. Send 
for Aeroturn literature today. Turner & 
Haws Engineering Company, Inc. 


ELECTRICAL EQUIPMENT 
30—See pages 60, 61. Fusetrons: A fuse to 
which is added a thermal cutout offers 
large time-lag and less electrical resistance 
Fits standard fuse blocks and may be used 
throughout entire electric system. Send 
for complete facts. Bussman Mfg. Co 


31—See page 66. Wound Rotor Motors: Ideal 
for applications requiring high starting 
torque or low starting current, or to meet 
conditions where varying speed is required 
Write for more details plus information on 
Century’s complete line of electric motors. 
Century Electric Co. 


32—See page 42. All-New HCI Safety Switch: 
For modern high-capacity distribution sys- 
tems. Breaks heavy loads quickly, safely 
Withstands heavy short circuits without 
damage. 30-, 60-, 100-ampere sizes. For 


( Continued on page 24 ) 
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No matter how special your requirements, 
you may get exactly what you want, 
from Ya to 40 hp, from this complete line 
of Ingersoll-Rand Motorpumps: 
ust 
‘ite 
S 
tin HEAVY DUTY STANDARD DUTY MODIFICATIONS 
on 
~ Single Stage 
_ Single Stage 5 to 250 gpm Can he supplied with any 
10 to 1800 gpm Heads to 175 ft. desired type of direct- 
rs: Heads to 240 ft. Two Stage connected motor — single or 
ne Two Stage 5 to 55 gpm a hehe at 
en 20 to 275 gpm Heads to 300 ft. = a on , to ; yenc me 
“4 Heads to 500 ft. Four Stage ni _— ee 
. 5 to 50 gpm or marine type. 
00 Heads 300 to 600 ft. Open impellers for 
ré —_—__—_—— handling liquids 
eS containing sus- 
ss pended material are 
29 Single Stage Single Stage Can be supplied with any available on most 
10 to 1800 gpm 5 to 250 gpm type of motor (as above) — sizes of Motor- 
Heads to 240 ft. Heads to 175 ft. direct-coupled, gear driven, pumps and Cradle- 
_ | Two Stage Two Stage | o V-belt driven. Also avail- Mounted Pumps. 
yu | 20to 275 gpm 5 to 55 gpm | able with steam turbine or 
to Heads to 500 ft. Heads to 300 ft. gasoline engine drive. 
Or To avoid leakage 
under unusual con- 
re ditions, Cameron 
yur ; mechanical shaft 
m- CIRCULATING Available - three types; seals, smothering 
or AND 1) Immersion type (pump type glands, or 
“he COOLANT Single Stage SNARES fe SQuee) Merco - Nordstrom 
PUMPS | 5 to 150 gpm 2) a type, — 9 grease seals can be 
| Heads to 125 ft. wall mounting brac - supplied. 
3) External type with 
’ bracket for horizontal 
> mounting | Casings and impel- 
rou lers can be built of 
ur —= . VV ‘ 
Single Stage special materials 
where required. 
or: 5 to 1800 gpm Centrifugal pump element 
or Heads to 240 ft. same as in Motorpumps — 
aT Two Stage but direct-connected to a 
igh 5 to 275 gpm velocity stage, impulse type, 
| Heads to 500 ft. steam turbine. Particularly 
ne — : 
& Four Stage eee to hemp o“, 
$008 am ess and gas plant service. 
‘ TURBINE-DRIVEN PUMPS Heads 300 to 600 ft. 
G) 
ers 
ce . . . 
ved These standard I-R Motorpumps are avail- be met quickly from our complete line of 
ia able for prompt delivery—from the factory, standard pump parts. Whatever your pump 
- or from nearby District Office stocks. Even problem, your nearest I-R representative 
ing your so-called “special” requirements can is qualified to give you expert assistance. 
eet 
- THE CAMERON 
Ts. 
MO MP - 
ch: 
Ny. 72-9 
. 7 4 d 
~* A PRODUCT OF 11 BROADWAY, NEW YORK 4, N. Y. 
For 
. ’ - 
) COMPRESSORS - AIR TOOLS - ROCK DRILLS- TURBO BLOWERS - CONDENSERS - CENTRIFUGAL PUMPS - OIL AND GAS ENGINES 
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THESE SPENCE FEATURES Reduce 


A TYPICAL 


SPENCE PRESSURE AND 


TEMPERATURE 
REGULATOR 


LESS DOWN-TIME of the system! Less time and money 
wasted on replacement of parts! Thousands of in- 
stallations throughout the country have proved that 
Spence Self-Operated Regulators stay “on the line” 
.. + provide dependable, trouble-free pressure and tem- 
perature control. Users know these precision-engineered 
Spence units rarely need extensive repairs or special at- 
tention. Here are a few of the Spence design features 
that help keep maintenance at a minimum: 


G raceasss CONSTRUCTION—AI! Spence main 
valves and most pilots are built without stuffing 
boxes. This packless construction saves many mainte- 
nance man-hours because it eliminates the need for close- 
ly fitted parts which may stick or bind due to uneven 
expansion or foreign matter. 


SPENCE PRESSURE and TEMPERATUR'R 


ma | 


. Rains 


usr TO CLEAN—The seat and disc of the main 

valve and pilot can be cleaned and any working 
part removed without taking the main valve out of 
the line. 


NO DISMANTLING FOR INSPECTION—Special 

openings are provided to inspect the main valve 
disc, the pilot valve member and the SECO Metal 
bleedport. Inspection is easier, too, because the pilot 
is not an integral part of the main valve. The pilot is 
protected by an accessible built-in strainer. 


LONG-LIFE METAL DIAPHRAGMS—Spence metal 

diaphragms, under usual conditions, never require 
replacement. Spence Regulators have few moving parts 
and those few are ruggedly constructed and seldom 
require attention. 














(Maintenance..Cut Costs 
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RIREGULATORS 





That’s the reason Spence Self-Oper- 
ated Regulators lower over-all costs. 
Dollar for dollar, you can count on 
quality performance for a longer 
period of time. Look at three of 
many Spence features that assure 
long regulator life: 


5 ] DURABLE SECO METAL SEATS 
AND DISCS—Spence seats and discs 
are made of durable SECO Metal which 
resists wiredrawing. More than twenty 
years of experience with SECO Metal in 
thousands of installations has failed to 
produce a single case where SECO Metal 
has been cut by steam. 


SPRING OUT OF PATH OF STEAM 
—The spring in the Spence Regula- 
tor is out of the Py of high-pressure 
steam or other fluids flowing through the 
valve. Since the spring operates at low 
unit stress, it has exceptionally long life. 


7 | LESS FRICTION—AI! Spence Regu- 


lators are built with packless main 
valves which are actuated by large, bal- 
anced diaphragms. This design minimizes 
friction. Valves remain unaffected by 


BUILT TO LAST FOR YEARS! 


changes in service conditions or length of 
service. 
WHY SPENCE UNITS 
REGULATE ACCURATELY 


8) YOU CAN BE SURE of accurate reg- 


ulation because sensitive pressure or 
temperature pilots control the main valve 
of every Spence unit. This unique design 
enables the Spence Regulator to serve 
many functions and handle all the various 
types of fluids under a wide range of con- 
ditions. 
One of the great advantages of this Spence 
design is the interchangeability of all 
pilots on all sizes of main valves. Any 
main valve can be changed from a pres- 
sure to a temperature regulator or vice 
versa simply by substituting one type of 
pilot for another. 


WIDE RANGE OF SIZES 


Spence Regulators are built in sizes from 
Y,” to 12” for service with air, steam, 
water, oil or gas. With minor adjustments, 
any Spence Regulator can be easily 
switched from one service to another. 



































The Type EMD Pressure Regulator includes a SPENCE Sol- 
enoid Pilot to cut it on and off electrically © The Type 
E2T100 Temperature Regulator in effect is a pressure regu- 
lator which is constantly reset by small variations in tem- 


FREE BULLETIN GIVES ALL THE FACTS 


YOU WILL FIND complete engineering details and selection data | 
on Spence Regulators in free bulletin No. 5000. It features a full ie 
color, fully illustrated description of the operating cycle of a Spence F- 
Regulator. Send for your copy of this valuable bulletin today. bees 


SPENCE ENGINEERING COMPANY, INC. 
WALDEN, NEW YORK 


perature at the sensitive thermostat. © The Type EQ Back 
Pressure Regulator is a self-operated, packless unit which 
controls its own initial pressure. The general construction 
is the same as the Type ED Pressure Regulator. 

































PARTIAL LIST OF USERS 


The Cleveland-Cliffs Iron 
Company 


Tennessee Coal, Iron and 
Railroad Company 


The Springs Cotton Mills 
Ford Motor Company 
Cochrane Corporation 


Philadelphia Electric 
Company 


Pennsylvania Power & Light 
Company 


L. H. Gilmer Company 
Div. of United States 
Rubber Co. 


York Corporation 


Jones & Laughlin Steel 
Corporation 


The Duluth Steam Corporation 


Rochester Gas and Electric 
Corporation 


Consolidated Gas Electric 
Light and Power Company 
of Baltimore 


Phenix Natural Gas Company 
Cutter Laboratories 
National Tube Company 


The Atlantic Refining 
Company 


Great Lakes Steel Corporation 


Union Electric Company 
of Missouri 


Todd Shipyards Corporation 


Oxford Miami Paper 
Company 


Land O'Lakes Creameries, Inc. 
Ohio Edison Company 
General Electric Company 


R. J. Reynolds Tobacco 
Company 
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A REVOLUT 


IONARY 


NEW IDEA 


IN STEAM TRAP CONSTRUCTION! 





CLARK DUO-STEP “SHIFTS GEARS” TO 


DOUBLE DRAINAGE 


CAPACITY! 


Double drainage capacity means double value for steam trap users! 
Because it increases drainage capacity over 100% Clark Duo-Step 


Leverage makes it possible to use 
traps for big volume drainage jobs. 


smaller, less expensive steam 


This is accomplished by using TWO fulcrum points — one for 
power to “crack” the valve from the orifice and one to move the 


valve away from the orifice. 


Send for the whole DUO-STEP story today, and start saving 
money on your steam trap requirements. 





THE CLARK MANUFACTURING CO. 
1846 East 38th St., Cleveland 14, Ohio 
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SEND FOR THE AMAZING DUO-STEP STORY TODAY! 
oe 


Please send me the Duo-Step story: 
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READERS’ GUIDE 


( Continued from page 20 


more information, write = your free c py 
of Bulletin TEC-10. The Trumbull Electric 
Manufacturing Company. 


33—See page 53. G-E Capacitors: A N! \ 
BOOKLET explains how capacitors work 
and gives specific data to show you wit 
you may expect from them. Write today 
for Bulletin GEA-5167. Apparatus Dept, 
General Electric Co. 

34—See page 109. Mica-Glas Insulated Coils: 
Write for more information about the sery- 
ices of the National Field Engineer. Na 
tional’s experience can pay off in lower 
maintenance cost for rotating electrical 
machinery in your plant. National Electric 
Coil Company. 

35—See page 121. Time-Delay Fuses: New 
Economy Catalog gives full data on renew 
able cartridge fuses for protection where 
time delay is most needed—135 to 200% 
overloads. Economy Fuse and Mfg. Cx 


36—See page 45. Type H Starters: Oil or 
Air—whichever contactor is best suited to 
your application can be built into Allis 
Chalmers Type H Starters. For full or re- 
duced-voltage starting, reversing or dy 
namic braking of squirrel-cage, wound 
rotor or synchronous motors. More infor- 
mation at your request. Also ask for Bul 
letin 14B7303 on Type 256 Air Break Con 
tactor. Allis-Chalmers. 





37—See pages 18, 19. I-T-E Switchgear: If 
you have any questions on modern Hy\ 
switchgear construction, send for Bulletin 
7000-A on I-T-E’s newest 5 KV Switchgear 
Also request Bulletin 6003-D a complete 
reference guide to I-T-E 600V_ Switchgear 
assemblies. I-T-E Circuit Breaker Co 


FLOOR REPAIRS 

38—See page 164. Tough Resurfacer: Rugged 
Wear resurfacer stands up under the most 
punishing traffic conditions. For broken 
concrete or wood floors. Makes durable 
patch or complete overlay. Used indoors 
or out. Dries fast. Send for free trial offer 
and complete information. No obligation 
Flexrock Company. 

39—See page 167. Instant-Use Floor Patch: 
Tough, plastic material which restores 
broken concrete to solid smoothness. Run 
traffic over it immediately. Write for de- 
tails of free trial offer and complete infor 
mation. Flexrock Co. 


FUELS AND FIRING EQUIPMENT 
40—See page 57. Industrial Coal: Graham, 
Browder, and Powerhouse—these _ three 
trade-marked coals are dependable guides 
to high efficiency and low cost. Test the 
one recommended for your plant by South 
ern Coal Company’s engineers. Write for 
profitable engineering counsel today. South- 
ern Coal Company, Inc. 


41—See page 44. Canton Stokers: If you're 
looking for a dependable, economical an 
swer to your power and heating problems, 
ask for the services of the Canton Stoker 
Field Sales Engineers. He will be pleased 
to help you without obligation. Canton 
Stoker Corporation. 





42—See page 138. Stoker-Veyor: Ask for 
Bulletin 916. Completely describes Stoker 
Veyor—speeds filling of hopper and re 
moval of ashes. American Conveyor Co 


43—See pages 32, 33. Centrafire With Travel- 
ing Grate: Extra engineering refinements to 
spreader-type firing. Positive, metered flow 
of coal. Proper distribution is effected 
automatically. All moving elements are 
hydraulically operated by one turbine 01 
motor-driven oil pump. Range extends up 
to 300,000 Ibs. of steam per hour. Write fo! 
complete Centrafire story. Westinghous¢ 
Electric Corporation. 


HEATING, VENTILATING AND AIR 
CONDITIONING 

44—See page 145. Water Heater: Illustrated 
bulletin describes a new development in 
water heaters. Uses high pressure steam, 
requires only 3 pipe connections, and dé 
livers 200 to 3000 gal per hr at safe tem 
perature. The Coe Manufacturing Co. 


( Continued on page 26 ) 
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at your nearby 


GRINNELL WAREHOUSE or JOBBER 


More than 1000 Grinnell warehouses and 


jobbers . . . one within easy reach of your 


phone... 


are ready to give you prompt de- 


the job calls for specialized piping products 
or installations, Grinnell has the manufactur- 


ing facilities, products, experience and en- 





livery on any standard piping product. When gineering knowledge to ‘‘deliver the goods.’ 


| Pee ae 
; P 


“=m GRINNELL 


Grinnell Company, Inc., Providence 1, R. |. Warehouses: Atlanta * Buffalo * Charlotte * Chicago * Cleveland * Cranston * Fresno * Kansas City * Houston * Long Beach 
los Angeles * Milwaukee * Minneapolis * New York * Oakland Philadelphia * Pocatello * Sacramento * St. Louis * St. Paul * San Francisco * Seattle * Spokane 
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READERS’ GUIDE 


( Continued from page 24 ) 
45—See 144, Air Conditioning: Niagara 
“Controlled Humidity Method” gives com- 

lete control of temperature and relative 
umidity. Provides dry air at normal at- 
——— temperatures with little or no 


refrigeration. ead this informative ad- 
vertisement then write for additional data. 
Niagara Blower Co, 


46—See page 153. A Gas-Fired 
Heaters: Write for complete information on 
the New Reznor 1950 Automatic Gas-Fired 
Heater. Clean, low-cost heat for large and 
small areas. Reznor Manufacturing Com- 
pany. 


47—See page 171. Self-Washing Filters: Sturdy 
construction, few mechanical parts and 
automatic washing and oilin eature re- 
duce maintenance to occasional inspections. 
Built-in fire protection makes these units 
safe to use. sy to install. Will handle 
any CFM requirement. Complete literature 
free upon request. Farr Company. 











48—See page 159. Oil Heaters: Complete sets 
with steam electric pumps. All piping con- 
nected and ready to install, Standard 
sizes up to 50 GPH of No. 6 fuel oil. Ac- 
cessories to suit. Write for Free Bulletin 
describing these compicte ofl heating sets. 
Leyman Manufacturing Corp. 





49—See page 69. Radiant Heaters: ‘Unifo 
exact heat when you want it is yours a 
the turn of a dial when you use Chromalox 
Electric Radiant Heaters as your heat source 
for infrared drying, preheating, baking, 
curing, dehydrating and similar applica- 
tions. Full details sent on request. win 
L. Wiegand Company. 


50—See page 4. New Wall-Fin Heaters: Trane 
offers you “continuous run” finned-type 
radiation in standard sizes for tailor-made 
seatation.—compsetrty cabinet covered. 
Easy to installi—maximum flexibility. 
Contact your nearest Trane Speeqeuaniive 
or write direct fur further details. The 
Trane Company. 








51—See page 174. Help With Your Air-Moving 
Job: Now you can tuke full advantage of 
Hartzell engineering, longest experienced 
in the propeller-type fan industry, to work 
on your air-moving problems. See page 
174 for coupon which offers you this free 
service without obligation. rtzell Pro- 
Peller Fan Co, 


HEAT EXCHANGERS 
52—See page 55. Marley Cooling Towers: 
See page 55 for coupon offering free Mar- 
ley’s Jatest illustrated folders entitled, 
What’s Your Cooling Tower I. Q.?” A 
Morley Fh anppaneen ee wi gladly 

cuss your water cooling pro b 
The Marley Company, Inc. — 


INSTRUMENTS 

53—See page 137. New Liquid Level Gage: 
Sensational new gage—the Jerguson Tru- 
scale gage—gives you important new fea- 
tures for distance reading of liquid level 
in boilers, deaerating am etc. Sensitive 
and accurate. New alarm system. Write 
for Truscale Data Unit. Jerguson Gage & 
Valve Company. 





54—See page 135. All-Metal Thermometers: 
Easy readability, combined with ru ed, 
all-metal construction, assures long-time 
dependability. Thermometers for most in- 
dustrial _applications — wide variety of 
types. Write for literature. Weston Elec- 
trical Instrument Corp. 





55—See page 165. How te Cut Production 
Costs: Bowser offers free tu vant executives 
proved ways to reduce labu, steam pro- 
duction, prevent inventory losses and 
minimize maintenance. Some of them may 
be just what your plant needs, Write to- 


fay for your copies of this data. Bowser, 





56—See page 154. Severe Service Thermome- 
ters: Ask for Bulletin “E” for full informa- 
tion on the “Princo” thermometer built for 


26 


those really tough service connections. Ask 
for prices and description of the new dial 
thermometer, too. Precision Thermometer 
& Instrument Company. 





57—See page 162. Flow Indicators: Write for 

Bulletin S-1 for specifications of Ernst 

Sight Flow Indicators. Bulletin also con- 

tains details on gage glass guards of non- 

breakable plastic, flat gage glasses, cali- 

perated ge glasses, rubber guge glass 
skets, brushes, and glass cutters. Ernst 
Jater Column & Gage Co. 





58—See page 161. Extra Protection: Write 
for more information and descriptive Bul- 
letin covering FJ.O-GAGE. Now, this com- 
act rate of flow indicator packs another 
Big feature: positive, automatic protection 
against overloads and reverse differentials! 
Builders-Providence, Inc. 


59—See page 166. Automatic Liquid Measur- 
ing : Write for complete details on 
liquid level pases for measuring liquids on 
1 kinds. ial readings in feet, inches, 

pilicne. pounds or any desired units. The 
iquidometer Corp. 





See poge 9. Inelotng Cement: Send 
60—' . insu +] 

for free copy of catalog, “Industrial Insu- 
lation”, which describes B-l1 No. 1 cement 
and other Baldwin-Hill Insulations, Bald- 
win-Hill Co. 


LUBRICANTS AND FILTERS: PURIFIERS 
AND LUBRICATORS 
61—See page 103. Colloidal ite: Send 
for your copy of the New Acheson Bulletin 
No. 424 on the subject “dag” colloidal 
aphite for industrial lubrication. See 
ow it will pay, you to incorporate “dag” 
colloidal graphite into your present lubri- 
cants. Acheson Colloids Corp. 





62—See nee 169. Automatic Oilers: Write 
for your FREE copy of “On The Job” Trico 
Oiler Installation book and more infor- 
mation on automatic lubrication. Trico 
Fuse Mfg. Co. 





63—See page 159. Centralized Lubrication: 
Ask for free Catalog No. 25 and Case Studies 
showing how to save oiling labor, bearing 
expense, production time and lubricant. 
The Farval Corporation. 


64—See page 47. 11 Ways to Cut Production 
Costs: Write for your copy of this free, 
new booklet which is yours without obli- 
gation. You will find handy coupon on 
page 47. Alemite Corporation. 





65—See 151, Non-Fluid Oil: Send for 
instructive bulletin and free testing sample 
of Non-Fluid Oil for a positive bearing 
protection. New York & New Jersey Lubri- 
cant Company. 





66—See pages 35, 36. Nonpareil and Stanoll: 
Test this guarantee: with cach fill of Non- 
pariel a written guarantee is given that the 
oil will last as long as the turbine and its 
acidity will stay below a _ neutralization 
number of 0.15 mg. KOH/gm. Also ask 
about Stanoil, the multi-purpose industrial 
oil containing an oxidation inhibitor and 
an anti-foam additive. Standard Oil Com- 
pany (Indiana). 


MAINTENANCE 

67—See page 168. Free Repair Handbook: 
Filled with time-saving, money-saving uses 
for Smooth-On in plants and shops. Clear 
practical directions, 170 diagrams. Send 
today for your copy. Smooth-On Mfg. Co. 


68—See page 51. Rust Preventive: Rust- 
Oleum seals metal so that no rust-causin 
oxygen can reach it. Available in a ful 
range of colors. . Write for complete cata- 
log. Rust-Oleum Corp. 


69—See 114. Pipe Joint Sealing Com- 
—— Hips joints and fittings coated with 

ey sealing compounds do not leak. Con- 
nections will not freeze and reopening is 
easy. Send for free sample. Key Company. 








Oe ee eee 


70—See page 154, NEW, FREE Handbook: 
Write for your copy of “Commutator and 
Slip Ring Maintenance”, Contains authori- 
tative information. on commutator slip 
ring maintenance. Fully illustrated. Forty 
pages of facts, Ideal Industries, Inc. 


71—See page 170. Complete Service for 
Elevated Water Tanks: 30 years’ experience 
means safety, service, and satisfaction on 
every water tank reconditioned by Dixie 
Tank and Bridge Co. Write for your free 
copy of publication, “Sound Principles of 
Water Tank Maintenance and Tank Talk”, 
Dixie Tank and Bridge Co. 


MATERIAL HANDLING 
72—See page 146. Pneumatic Conveyors: Write 
today for full details proving pneumatic 
conveyors can reduce your handling costs. 
You have less labor cost, no matcrial waste, 
ne better working conditions. Dracco 
orp. 








7 page 17. Coal and Ash H Equip- 
ment: A Fairchild engincer will gladly dis- 
cuss your handling problems to help you 
cut labor cost and increase cleanliness and 
efficiency. Write today for his_ services 
17 no obligation. The Fairfield Engineer- 
ing Company. 





74—See page 67. Bulk Materials Handling 
Systems: Long experience has _ given 
Stephens-Adamson Engincers the “know- 
how” that cracks bulk materials handling 
problems quickly and economically. Their 
staff is at your service. Write them today. 
Stephens-Adamson Mfg. Co. 





75—See page 164. Krane Kor: Gasoline pow- 
ered. Works inside and outside your piant. 
Handles loads at front or sides. Don't wait 
to get more information. Ask for Bulletin 
No. 79 or for a Sales-Engineer. Silent Hoist 
& Crane Co. 


76—See page 50. Belt Idlers: Whether yard- 
age looms large in the estimate, or small 
capacity is desired, Jeffrey engineers. are 
skilled in the application of niaterial han- 
dling to every job in your plant. Write 
for your copy of Catalog No. 785 and 

the complete, important information. e 








Jeffrey Manufacturing Company. 
77—See page 139. ‘Coal Handling Equip- 
ment": If you plan to modernize your 


present coal storage and handling equip- 
ment or to install a new system, you'll find 
this G-W Bullctin No. 300 extremely help- 
ful . . . and most profitable. Write today 
for your free copy. Gifford-Wood Co. 


78—See page 148. New Cor Shakeout: Model 
GS—rugged and powerful, yet designed to 
the smaller-size plant. Unlvads up to 15 
cars a duy but economical for only 2 or 3 
cars a day. Ask for full details on this 
and the Model HD for heavy duty, high 
speed unloading. Hewitt-Robins, Ine, 


PACKINGS AND GASKETS 
79—See page 147. Durametallic Packings: It 
will ow you in —_ ways to use this 
custom-built packing. Your first step is to 
send for File No. DMIP covering Dura- 
metallic and Dura Plastic Packings. Dura- 
metallic Corporation. 








80—See page 140. Packings: Descriptive 
literature is offered on self lubricatin 
Palmetto te ay for every condition o 
service. Greene Tweed & Co. 


81—See page 119. Severe-Duty Packing: Re- 
mains resilient at high temperatures. Wil) 
not harden, even at 1200° F. Easily with- 
stands pressures as high as 2000 ps . Style 
177AI is newest “John Crane” quality pack- 
ings. Send for the complicte “John Crane” 
Catalog. Its recommendations can be a real 
help to you. Crane Packing Company. 


PIPE AND FITTINGS 
82—See page 163. Flexible Metallic Hose: 
Seamless or interlocking, for every known 
application. Also hose built to your spec- 
ifications. Write for latest development 
bulletins. Atlantic Metal Hose Co. 


Continued on page 154 ) 
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Increase Boiler Ratings On Present Or 
Planned Equipment 


In all types of Coppus-Dennis FANMIX Burners — 


books ' 0 U £ '4Y f straight gas or combination gas-oil — we utilize the energy 


/— of the fuel under pressure to drive the burner fan and deliver 
Fore air in the proper proportion to the fuel flow. This exclusive 

“pinwheel action” mechanically mixes fuel and air in 
¥ for M O R K —_ the right proportions for truly radiant, non-luminous 
n on eat. 


Ay A P A I 4h The result is uniform temperature everywhere in the com- 
alk”. 7 bustion chamber — no drifting “hot spots” — and com- 
plete combustion under all conditions. That’s why you can 


Vrite > release more heat into your present furnace — why in new 
sosts. rl'Oe} [ a installations you get more heat into smaller furnace space. 


FANMIX Saves On Both Old 


“tis. ee fh in LX and New Installations 
= FANMIX can easily be operated with your present fur- 


nace and stack, requiring only minor changes in other equip- 


dling B U a fi & A ment. Or if you’re planning on new boilers, remember that 


FANMIX relieves the furnace from the burden of mixing, 









pins creates its own forced draft and 
day. takes smaller pipe sizes. Which 
means you can plan on reduced 
we . 
lant combustion space, less stack, no 
letin forced draft equipment and lower 
an installation costs all around. 
we, 
ma 
—~4 Get the Whole Story 
han- 
Vrite 
ss Coppus engineers FANMIX 
Burners to meet individual re- 
quip- quirements, providing complete 
our 
up: control over heat pattern and com- 
elp- bustion . . . Learn more about how 
‘ “pinwheel action” can step up 
odel your boiler performance to peak 
d 9 efficiency and economy — as it is 
this doing throughout industry. Send 
hi for Bulletin 410-6. Coppus Engi- 
neering Corp., Worcester 2, Mass. 
It Sales Offices in THOMAS’ REGISTER. 
‘ys - Other Coppus ‘‘Blue Ribbon”’ 
ura Products in BEST’S SAFETY 
DIRECTORY, CHEMICAL ENGI- 
tive NEERING CATALOG, REFINERY 
a CATALOG, and MINING CATALOGS 
ais ee ee ae en a ne ne ea 
: | 
with pers > 8 : 
“ith- ; } COPPUS ENGINEERING CORP s 
tyle 53 183 Park Ave. : 
me r Worcester 2, Mass. : 
ea i : 
3 a ' Please send Bulletin 410-6 to: : 
: Name : 
H ' 
“na 5 Company : 
one : Address... ne : 
4 ) . City.... ali ceibindai Zone State ; 
a 
50 
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jor POWER 
on PROCESSING LOADS, 


and HEATING 


The design provides large furnace volume and 
a high ratio of radiant heating surface. 
Proper combustion is assured with any fuel 
or method of firing. Superheaters, air pre- 
heaters, economizers, water walls, and soot 
blowers can be readily incorporated. Vogt 
Class VL Steam generating units are giving 
satisfactory service in Hotels, Sugar Re- 
fineries, Steel Mills, Furniture Factories, 
Distilleries, Oil Refineries, and related 
industries. A bulletin showing typical 


installations will be sent upon request. 


Above: 

This 90,000 Ibs. steam per hour unit, 
designed for 475 Ibs. pressure, 
serves the Mansfield Tire & Rubber 
Co., Mansfield, Ohio, 


Right: 

Two 515 HP. units installed in 
Brown-Forman Distillers Corporation, 
Louisville, Ky. Plant. 


HENRY VOGT MACHINE CO. - 1000 W. Ormsby St., Louisville 10, Ky. 
Branch Offices: New York, Philadelphia, 


Cleveland, Chicago, St. Louis, Dallas, 
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1. Before pulp becomes paper, long, trim lines of 2. Engine rooms of great steamships are a maze 
copper tube have conveyed pulp, stocks, ‘‘white of copper tubes carrying steam, hot water, cold 
water” and just plain water. water, sea water, fuel oil, and lubricating oil. 


Where rust won't do... 


will! 


ert 
. 
= 
cs 
GP ns 


Waeruer you write a letter, read a book, 
drink a glass of beer, raid your icebox, turn on 
your oil burner, ride in a motor boat or an ocean 
liner, copper tubes are serving you. And when 
you take a pill, chances are that copper tubes 
helped to make it ...and to fill your glass with 
3. Copper tubes, more than any other kind ' 
of piping, form the ‘‘production lines” of water, too! 
the chemical and pharmaceutical industries. All-in-all, millions of feet of copper tubes, of 
many sizes and types, are at your service right 
this minute ...and more of it carries the Ana- 
conda name than any other. 4060 








, =o 
y, 


? " : 
4. At the brewery, beer leads a sheltered life Sruconda Coy Ct, GbE 


in immaculate copper equipment. Both wort 


and beer flow with impunity through copper 
tube lines. Annffiyon TH AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 
In Canada: ANACONDA AMERICAN Brass Ltp., New Toronto, Ont 
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T GULF STATES PAPER CORPORATION, 
Tuscaloosa, Alabama, a Cochrane 
Atomizing Deaerator of 175,000 lb/hr de- 
livers water of ‘‘zero oxygen’”’ content, using 
water of 50°F. at 50 psi from a storage 
tank. This is one more of the many Cochrane 
deaerators in use in the great paper indus- 
try. e These deaerators are of many types 
and sizes; of cast iron with caulked \h 
joints, or of steel rolled plate construction. 
They include the familiar tray type, or, 
like this one at Gulf States, the atomizing 
type, both of which have their advantages, 
depending on conditions. Either can be 
designed to give complete oxygen removal 
(“‘zero oxygen’’) under the same conditions. 
e Cochrane, manufacturers of tray type, 
jet-tray type or atomizing type, can advise 
with authority on the type best suited to 
your particular problem. 
COCHRANE CORPORATION 
3108 N. 17th Street, Philadelphia 32, Pa. 
In Canada: Canadian General Electric Company, Ltd., Toronto 


F eal 
‘te 7} 





Inquiries will be welcomed. Publi- 

cation 4160, “Cochrane Atomizing 

Deaerators”, is a clear, unbiased 

discussion of the advantages of the 

atomizing deaerator. Publication 

3005 discusses all types of Deaerators Side eleabol Ca 
with particular emphasis on the Atemizing Dest? 
tray type. Ask for either or both. 





INDUSTRY and POWER * March, 1950 








It’s an “open and shut” case 
for flexible connectors 


This tire re-capping machine opens and closes all day long. 
American Seamless Flexible Metal Tubing carries the hot steam in 
and out under pressure—safely, dependably, despite repeated flexing. 


It’s another example of how American Seamless Flexible Metal 
Tubing meets every requirement of the ideal flexible connector: 









Seamless; leakproof 
Pressure-resistant 
Fatigue-resistant 
Easy to connect 








American Bronze Seamless Tubing carries steam to and 
from this automobile tire re-capping machine made by 
James C. Heintz & Company, Inc., Cleveland, O. 


American Seamless Flexible Metal Tubing and American Flexible 
Metal [Hose are made in a wide variety of styles and metals for 
conveying liquids, many chemicals, gases and semi-solids, under 
severe conditions of temperature, pressure and mechanical stress 
...for protecting wiring and flexible driveshafts... for connecting 
misaligned piping or ports. 

If your equipment requires movable connectors, let us send you 
the complete story on American Flexible Metal Hose and Tubing, 
or let our Technical Department make recommendations. Write 
to The American Brass Company, American Metal Hose Branch, 
Waterbury 20, Connecticut. In Canada, The Canadian Fairbanks- 
Morse Co., Ltd. 





wherever connectors must move... 
FLEXIBLE METAL HOSE AND TUBING 
31 
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eeceoeeeee . brings Extra 
Engineering Refinements 
To Spreader-Type Firing 


The outstanding performance of the Centrafire with 
Traveling Grate stems from features that are built in— 
not added as accessories. 

A positive, metered flow of coal, wet or dry, is fed 
continuously by an air-cooled overthrow rotor into 
the combustion area. Proper distribution is effected 
automatically by cyclic control of the rotor speed. 

All moving elements are hydraulically operated by 
one turbine or motor-driven oil pump. This assures 
infinite flexibility through the complete range of 
operation—synchronizes coal feed and grate speed. 

Grates are plate-type, laboratory tested under con- 
ditions far more severe than those of actual service. 
Rollers support the grate chains, reducing friction and 
power requirements. 

Fuel distribution adjusted automatically to air flow 
through front and rear grate sections results in inti- 
mate mixing of fuel and air for thorough combustion. 

The Centrafire’s range extends upward of 300,000 
lbs. of steam per hour. Its adaptability to deep, narrow 
furnaces permits use of the most economical boilers. 

It will pay you to get the full Centrafire story. Ask 
your Westinghouse representative for complete data, 
or write Westinghouse Electric Corporation, P. O. 
Box 868, Pittsburgh 30, Pa. J-50504 





















VOGT BOILER 
70,000 Lbs. 
Steam Per Hour 
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SPRINGFIELD aa 
40,000 Lbs. 
Steam Per Hour 


WICKES BOILER 
39,200 Lbs. 
Steam Per Hour 





WICKES BOILER 
110,000 Lbs. 
Steam Per Hour 
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you get both production-line 
economy and the precision 


rating of custom-made valves 





Because they’re made with production line speed 
and economy, Chapman Steel Valves offer you important 
dollar savings. But you get more than just that — you 
get all the advantages of close quality-control from raw 
metal to final shipment to you. 


Take the metals these valves are made from, for 
instance. Chapman’s own metallurgists 
developed the alloys best suited to each 
application. And they supervise the 
production of every operation each time 
these metals are produced in our own \ 
foundries. Just one of the many 
reasons why Chapman Steel Valves 
give you better service. be 


Why not write today for more 

information on these valves that th 

offer you both top quality and 
economy? 





WE'LL 
BE GLAD TO 
SEND YOU 
CATALOG NO. 20 





The Chapman Valve Mfg. Co. 


INDIAN ORCHARD, MASSACHUSETTS 
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Young turbine with a bright future . . . 


®@ OFFICIALS of a midwest power company have every reason to Engineer to supply you data from 20-year service records of Non- 
believe that their new 40,000-KW turbine, shown above, will pareil Turbine Oil. 

never have to be shut down for oil replacement, oil system cleaning, 
or because of oil acidity troubles. Their convictions are based on 
their own experience with Nonpareil Turbine Oil. 


Write Standard Oil Company (Indiana), 910 South Michigan 
Avenue, Chicago 80, Illinois. 


Since 1940, this company has put Nonpareil Turbine Oil into 
five big turbines, including the new unit. These five turbines have 


a total capacity of 188,500 KW. During the one to nine years of 
operation on Nonpareil, neutralization numbers have stayed below 
06 mg. KOH/gm. There have been no time losses or troubles 


caused by high acidity. Oil systems have not required cleaning. Such 
benefits are assured this company, not only for 8 or 10 years, but 


: : e e 
r the /ife of its turbines. This assurance is based on Nonpareil’s Matthies t 
ritten guarantee that it will maintain a neutralization number 
low 0.15 mg. KOH /gm. 


Why not end oil system maintenance and oil-acidity troubles, 


e and for all, by using Nonpareil Turbine Oil in your turbines? ™ Will outlast your turbine 


r more evidence of these savings, ask a Standard Oil Lubrication 


STANDARD OIL COMPANY (INDIANA) — 











Arrest the dirty work 





HE dirty work starts in reduction 
yoo when the lubricating oil be- 
gins to oxidize and break down under 
the attack of heat and air. Oxidation 
products, uniting with dust and other 
foreign matter, form deposits which 
interfere with proper lubrication and 


Cause gear Wear. 
Cc 


You can head off this dirty work— 
avoid costly cleaning jobs, oil changes, 
and gear wear—by using STANOIL In- 
dustrial Oil. The high stability of STAN- 
OIL prevents deterioration by heat. Its 
low-carbon-forming base oil keeps gears 
free from carbon. An inhibitor curbs 
acidity growth which would cause the 


formation of emulsions and sludge. 


The many qualities of this one oil en- 


able it to handle a wide variety of jobs 


Pr 





STANOIL 


TRADE MARK 


Industrial Oil 





in your plant. To assure you maximum 
benefits from STANOIL and other high- 
quality petroleum products, the Standard 
Oil Company has a well-trained and ex- 
perienced lubrication specialist located 
practically at your doorstep. How you 
can profit by this unique product-service 
combination is explained at the right. 


Standard Oil Company (Indiana), 910 
S. Michigan Avenue, Chicago 80, Illinois. 








® To help you solve particu!ar lu- 
brication problems or gain greater 
all-around economy, Standard Oil 
has set up an industrial service 
that’s unrivalled in the Midwest. 
This service puts at your imme- 
diate disposal the help of a | ighly 
trained, experienced lubrication 
specialist and a reliable supply of 
petroleum products. All you need 
do is phone or address a card to 
the nearest Standard Oil Com- 
pany (Indiana) office. In fact, why 
not start right now by arranging 
for the visit of the lubrication 
specialist assigned to your plant. 
With his help, find how many dif- 
ferent oils in your plant can be 
replaced by STANOIL Industrial 
Oil on such applications as: 


Hydraulic systems... cleaner op- 
eration, no foaming troubles. 


Air compressors . . . no sticking 
or clogging of valves, less oil con- 
sumption in splash or circulating 
systems. 


Speed reducers .. . less wear of 
gears and bearings during fre- 
quent cold starts or prolonged 
high-temperature operation. 


Steam turbines... freedom from 
emulsions and sludge, fewer oil 
changes necessary. 


Ring-oiled bearings . . . rings 
function immediately on starting, 
less bearing wear. 


Circulating and bath systems 
...one oil for a wide variety of jobs. 





ch) STANDARD OIL COMPANY (INDIANA 





















These Two Valuable “Tools” of 
GUIDI 


V-BELT DRIVE [2% 


ar be Design and Application 


eater 














































am 


a 


d Oil 
service k e j 
lid west, 
w=] |. Jere YOUFS for the Asking! 
| highly The Gates “GUIDE for SELECTING: or DESIGNING V-BELT (esis) 
rication DRIVES” is widely recognized as the most comprehensive and 
pply of . complete book of its kind—and also the easiest to use. It enables 
Du need you to find all the possible combinations of stock drives for your 
card to machine with the least amount of calculation—and almost auto- 
| Com- matically gives you the drive of lowest price that will be ade- 
ct, why quate for the job. 
‘anging ‘ 
ication Saves You Time, Work and MONEY 
r plant. 
- The GUIDE tells all about“Design Horsepower” and Speed Ratios 
any dif- en pe 
wi “é —and by merely scanning a page of GUIDE designs which use Also, h Monthly Report of All 
dustrial the stock pulleys that meet your needs, you can quickly deter- That's New and Progressive 
‘ mine the center distances that will fit your equipment layout ; 
while, at the same time, enabling you to use standard belts! The Gates “INDUSTRIAL NEWS,” 


published monthly, gives interesting 


ner op- Vrou Can Design ANY Drive “case histories” of V-Belt drive installa- 


a tions designed and used by practical 
, The Gates GUIDE tells when you can use a V-Flat drive—and operating men and engineers. These 
gives you a simple way to choose a practical V-Flat design using °° histories are selected from thou- 


ticking stock driver sheave with whatever flat pulley you may already sands of applications. Among other 
»il con- have on hand. things they show — what can be accom- 
ulating plished with V-Belts — how to install vari- 


Asa matter of fact, by using the Gates GUIDE you can design—with ous drives—unique applications—unique 
a minimum of calculation—any kind of V-Belt drive for every kind uses — examples of savings — and other 






, of operation—including quarter-turn drives and Dubl-V drives. valuable “how-to-do” ideas. 
vear O 
* e 
1g fre- Unritten By GATES Engineers 
longed ; Whether you are a practical operating man or a 
4 The GUIDE is compiled and written by Gates En- _—_ design engineer, you can save much time, hard work and 
gineers. It embodies their specialized knowledge _ money by having these useful Gates publications. Just ask 
; gained through operating the largest V-Belt test- _ for them—using the coupon below. They will be sent to 
m from ing laboratories in the world! Here, an average you without cost or obligation of any kind! 
ver oil of 32,000 hours of testing per week are run on 
V-Belts alone! No wonder the Gates “GUIDE for 
SELECTING or DESIGNING V-BELT DRIVES” 
rings is regarded by Engineers as the authority onV-Belt 
whe Drive design. 
farting, 
ystems 


fobs ———" “Se DRIVES 


IN ALL INDUSTRIAL CENTERS 
THE GATES RUBBER COMPANY 


World’s Largest Makers of V-Belts 
DENVER, U.S.A. 
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( PRESTOWELD 


WELDING 
BLOWPIPE 


type W-1Ill 


It’s fully dependable over the complete range of 
welding. That’s why those who know welding equip- 
ment choose the Prest-O-WeELp W-111 Blowpipe. 
They know they can rely on it for smooth, econom- 
ical performance on any job—from light sheet to 
thickest casting—because it’s built to exacting 
standards by precision craftsmen. 

They like the W-111 Blowpipe’s sturdy build— 
its all round efficiency. They like its wide selection 
of 13 standard and 4 extra-long sizes of welding 
heads with individual mixers that assure exact gas 
mixtures for every job. And they like the way the 
W-111 stands up under hot and heavy work where 
other blowpipes quit. 


*Prest-O-Weld” is a trade-mark of Union Carbide and Carbon Corporation. 





Order from your local Jobber 


or write us for his name and address. The Linde Air Products Com- 


pany, 30 East 42nd Street, New York 17, N. Y. 
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A NATION-WIDE NETWORK 
OF FACTORY-AUTHORIZED SERVICE 
e e e Another Reason Why You Get A 
Greater Return From Your Invesiment In A 
Cleaver-Brooks Steam Boiler 


Ay 

0); Nothing is more important 

4 than dependable operation of 
your steam boiler — vital to such oper- 
ation is proper maintenance and service. 

Cleaver-Brooks steam boiler service 
facilities are national — through fac- 
tory-trained and authorized service or- 
ganizations. Service begins with start- 
ing of your new boiler. It is placed in 
operation and fully tested under load 
by Cleaver-Brooks service-representa- 
tives. Your operators are trained in 
Operation, care and maintenance. 

Burn the available fuel in your area 
— gas or oil — with equal efficiency: 
Through their high heat transfer Cleaver- 
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Brooks boilers operate at a guaranteed 
efficiency of 80% from full load down 
to 30% of rating, burning gas, oil, or 
combination gas and oil. No high or 
costly stacks (a simple roof vent carries 
off combustion gases )—no special foun- 
dations needed. Fit low head-room 
areas — provide quick steaming, flexi- 
ble operation to meet fluctuating loads 
— eliminate ash handling. Cleaver- 
Brooks boilers fully meet all codes — 
available in sizes 15 to 500 H.P. — 15 
to 200 P.S.I. Write for new, just pub- 
lished catalog. 


CLEAVER-BROOKS COMPANY 
335 East Keefe A , Mil k 12, Wi i 














NEW — The Cleaver-Brooks steam boiler 
Catalog—interesting —informative—beau- 
tifully illustrated. Write—on your business 
letterbead for your copy. 


Cleaver-Brooks 


STEAM BOILERS 
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N OW. eean ALL-NEW Type A Safety Switch 
for modern high-capacity distribution systems... 


TRUMBULL’S 


Hicu Capacity INTERRUPTER 








Unusually high interrupting capacity . . .“circuit-break- 
er” action breaks heavy loads quickly, safely. Extremely 
high momentary current capacity .. . withstands heavy 
short circuits without damage. 30-, 60-, 100-ampere sizes. 





Here’s How... 








HClI’s “Circuit-Breaker” Action Works _c *K THESE ADDITIONAL SPACE- 
‘T_JSAVING, TROUBLE-PREVENTING, 
OFF ® 'g  UFE-LENGTHENING FEATURES 
_, ce MINE! = i | Center-front o i i 1 
& | eration permits close 
2 6 44 P TAUMSGLL(T ELECTRIC | ganging. 


Front fusing allows compact box, yet 





. | gives ample wiring space. 
L_ ¥ No exposed live parts when switch is 
OFF and door is open. 

Handle interlock. 

Clear ON and OFF markings both in- 
side and outside. 

No dead center—roller-cam action (mul- 
tiplying linkage design with powerful 
spring) throws switch to full OFF and ON. 

Poles are self-contained switching units 
for easy replacement. 

Silver-plated current-carrying parts 
prevent oxidation ... give low-resistance 
contact. 

Insulating parts made of linen mela- 
mene, light, strong, arc-resisting. 

Enclosed operating mechanism (on 60- 
and 100-amp. sizes) prevents wire chafing. 

Interior removable for wiring ease. 


Underwriters’ approval throughout. 








a, 











1. Switch closed. Spring-loaded sliding 
contact (A) fully inserted between sta- 
tionary contacts. Heavy line is current. 
































2. Sliding contact being withdrawn. The 3. Contact fully withdrawn. Trumbull’s For more information about Trumbull’s 
two arcs repel each other, are drawn unique “Circuit-Breaker” action has ef- all-new HCI Safety Switch, write for your 

api jor a free copy of Bulletin TEC-10 today. THE 
against grid pins (B) and (C), which break _—fectively extinguished the arcs. TRUMBULL ELECTRIC MANUFACTURING 
and cool them. COMPANY, Plainville, Connecticut. 


Men Who Obserce the Best Electrical Practice Make It a Practice to Use 


TRUMBULL(T) ELECTRIC 


TRUMBULL’S TRAINLOAD OF NEW PRODUCTS 
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Use exhaust steam! Swartwout feed water 
heaters save 1% fuel for every Ww temperature rise 


eas aees eas: . ‘FUEL SA! } " ; } i 









































































































































































































































































Hain Cs en laa bi 
boiler pressure fuel sar 
So reas es Piauphitiner ail 
| 15x over there, 
sas base tates | | 
- tip f 
3S a rag ie EE Ha 
VU } 3331 tiittt | 
a t ARE. pases 5: } itt ; 
| STEAM EE HE EEL 
© } 1s seees sees: tt HH ' AT , E ig33 ths: i 
Zz SSSEs $3553 E5581 2st PSE EES SESH EEE 
> 1 CHART ABOVE shows how much fuel you save by utilizing residual | 
< ; energy in exhaust steam. What is temperature and pressure of your 
=a Fas exhaust steam? What is temperature of your boiler inlet water? For the | 
5 Hitt] assumed operating conditions projected above, you save 14.3% fuel 
ue Hie] by installing a Swartwout feed water heater! And at the same time, | 
Et} you improve boiler operation in other important ways: faster steam- | 
cE- | ing rate; temperature strain relief; removal by deaeration of soluble i 
" HH 4 gases that cause boiler and economizer corrosion. EH 
‘lose t 
yet SE itt: 75M FEED YOUR BOUEK ay) Eiiti3] EEE 
h is 200 190 180 170 160 150 140 130 120 110 “100 90 80 70 60 50 “40 
h i 
YOUR PRESENT INLET WATER TEMPERATURE 
ia. ? COUNTERFLOW heating and deaerating, a feature of all Swartwout feed 
water heaters, assures efficient removal of contaminating gases. Just 
nul- before dropping into storage section, feed water is in contact only with clean 
rful steam, thereby preventing reabsorption of oxygen. Through counterflow, 
oe last traces of oxygen are removed from feed water according to law of 
partial pressures of gases. 
arts 
ance VENT CONDENSER is smaller in heaters 
ai utilizing counterflow principle. Be- 
cause less steam does more work, a large 
-60- a condenser is totally unnecessary — im- 
fing. : + portant from the standpoint of mainte- 
. —_—— — 
. = nance economy. Swartwout makesacom- 
' ‘ plete line of deaerating and open heaters 
ull’s —from 5,000 to 300,000 Ibs. capacities. 
four A-2675 
THE 
ING 


Swartwout 


POWER PLANT EQUIPMENT 





SEND FOR BULLETIN S-18-E » THE SWARTWOUT COMPANY, 18511 EUCLID AVENUE, CLEVELAND 12, OHIO 
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TRIES 


for Economy and Better Power Service... 








When The Euclid Road Machinery Company built its modern 
Chardon Road plant in Cleveland, Ohio, two Canton Stokers 
were installed to fire the boilers of the power plant. 


Later, one of the stokers was replaced by an oil burner but 
costs were too high and results not always satisfactory. 
Accordingly, when a new power plant was designed for 
greater economy and better results, Canton Stokers were 
placed back on the job. 


Like hundreds of users of Canton Stokers for power and 
heating, Euclid finds by experience that Canton-Stoker-fired 
coal is the most economical and flexible fuel to meet the 
fluctuating demands of power and heating’service. Moreover, 
Canton Stoker users enjoy the advantages of lon, trouble-free 
service with almost negligible maintenance. Canton Stokers 
are so ruggedly built that the driving mechanism is guaranteed 
for five years. * —_— 


Canton Stoker Field Sales Engineers will be pleased to help 
you find the economical answer to your power and heating 
problems — without obligaticn, of course. Write, phone or 
wire Canton Stoker Corporation, 403 Andrew Place S. W., 
Canton 1, Ohio. 


CANADIAN LICENSEES: VOLCANO, LTD., MONTREAL, QUE. 


THE EUCLID ROAD MACHINERY 
COMP ANY, one of the foremost 


manufacturers of heavy equipment 





for moving earth, rock, coal and ore 





OIL—SWITCHES BACK TO CANTON STOKERS 





CANTON 





DURAFLEX WORMFEED 
for loads up to 175 H.P. 


LO-SET RAMFEED 
for loads up to 350 H.P. 


VULCAN RAMFEED 

for loads up to 800 H.P. 

Also 

SYNCHRONIZED COMBUSTION 
CONTROL SYSTEMS 


for all boilers 


TURBO-AIRE JETS 
for smoke abatement, 
firing efficiency 
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Which Contactor 
is Best for You? 





AIR 
BREAK 


1. Easier and clean- 
er to maintain. 

2. Contacts last 

. —_ longer. 

3. Preferred for 
highly repetitive 
duty. 

4, Reduces fire 
hazard. 


5. Type 256 fits in 
same cubicle 
as an oil 
immersed 
contactor. 











cy OR AIR — whichever contactor is best suited to your 
application can be built into Allis-Chalmers Type H 
Starters. Both are designed for ready access . . . built to give 
long life with low maintenance. And regardless of the con- 
tactor you select, all Allis-Chalmers Type H Starters give split- 
cycle short circuit protection through current limiting fuses. 

You get complete protection in one attractive, easy to 
install steel cabinet. Segregated high voltage compartment, 
enclosed bus bars and safety door interlock protect personnel. 
Overload and time delay undervoltage devices are coordinat- 
ed with the contactor to protect motor and equipment. 


Choose the starter to fit your needs. For full or re- 
duced-voltage starting, reversing or dynamic braking of 
squirrel-cage, wound rotor or synchronous motors . . . Allis- 
Chalmers Type H Starters will be your right answer. Call 
your nearby A-C representative or send coupon today. 


ALLIS-CHALMERS 
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OIL 
IMMERSED 


1. Can be used in 
dust laden 
atmospheres, 

2. Atmospheric 
contamination 
will not interfere 
with operation. 

3. Lower initial cost. 

4, Less space for 
Reduced Voltage 
Starting. 





5. Thousands giving 
satisfactory 
service, 











You can get either in Fay; y 


STAR 




















| ' 

n ALLIS-CHALMERS 948A SO. 70 ST. 1 

; MILWAUKEE, WIS. H 

. Please send me more information on Allis-Chal- : 

} mers Type H Starters. [] Include bulletin 4 

: 14B7303 on Type 256 Air Break Contactor. ; 

> . ' 

1 Nome 

1 

1 

1 Title 

1 

} Company : 

1 | 

I Address 

} 

1 City a, State 
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NOW! AT NO INCREASE IN COST TO YOU 





Makes a good steam trap better 


Nearly 650,000 Yarway Impulse Steam Traps have already been installed— 


YARWAY IMPULSE proof that they are doing a good job. 


Now a stainless steel body makes this famous little trapeven better—at no increase in cost. 


—————— dlc C tt”tt”t”~<Cs~s~~””””C*Sd 


STEAM TRAPS Better in wear, better in service. Users will find Yarways require less maintenance 
ARE SOLD BY eines anes © Saad pllghons aaash, beorenmall sates Mapaeanen, seins 

OVER 200 - ap — are suitable for all pressures up to specified maximum without change of 
DISTRIBUTORS. Gatidtontata tanita aaion as: 
THERE IS ONE Ph secret» Mg a They all say Yarways are the traps that get equipment 


For better steam trap performance, try mew stainless steel Yarways. 


NEAR YOU. 


Write for name and address. YARNALL-WARING COMPANY 
109 Mermaid Avenue, Philadelphia 18, Pa. 
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“We Added an Hour'’s Production Time Daily, 
» by Investing Just §2640/" 





Alemite 
Cuts Costs 3 Ways 





1. In Transferring Lubricants... 
by eliminating mess, expensive 
contamination—and cutting man 
hours 63% for every 100 pounds 
of lubricant transferred. 








It happened in Philadelphia, in a 
plant* where ten machines with 560 
bearings were being lubricated by old- 
fashioned methods that wasted valu- 
able production time. 


An Alemite Lubrication Engineer 
was consulted, to work with the plant 
engineers and help find a solution to 
this problem, an all-too-common one 
in industry today. A modern Alemite 
Centralized System was planned and 
installed, to lubricate all 560 bearings 
from a central point. Total cost—$2640. 
Lubrication time was cut from four 
man-hours to 10 minutes per week. 
A whole hour’s production time was 
added to every working day, and the 
resulting added revenue paid for the 
entire project in just 66 days. 


Another Product of Stewart-Warner 


FREE! New Booklet — 
“11 Ways to Cut Production Costs”... 


No matter what size or type of plant 
you operate, Alemite can show you 
dozens of ways to make worthwhile 
savings through more efficient han- 
dling of petroleum products. These 
are facts which you can readily con- 
firm in your own time studies. Con- 
tact your local Alemite Industrial Dis- 
tributor now. Or send for free booklet 
“11 Ways to Cut Production Costs.” 
Simply attach coupon below to your 
letterhead. Alemite, Dept. M-30, 1850 
Diversey Parkway, Chicago 14, II. 


*Name on request 


ALEMITE 


MEANS EVERYTHING FOR LUBRICATION 
1. Methods 2. Lubricants 3. Equipment 





(simply attach to your letterhead) 


Alemite, Dept. M-30 














1850 Diversey Parkway, Chicago 14, Illinois 


Please send me without charge or obligation your 
booklet “11 Ways to Cut Production Costs.” 





2. In Loading Grease Guns... 3. In Applying Lubricants... Name 

by saving 334 man hours for every by saving up to 23.9 man hours 

100 pounds of lubricant loaded for every 100 pounds of lubricant Company 

into hand guns. applied to bearings. City ; a State 
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Available from stock, with stock-product econ- 
omy. Built in six sizes with capacities up to 
25 H.P. Develops any output speed from 13 
to 133 R.P. M. through the use of stock TAPER- 
LOCK sheaves as prescribed for the job. 


No special engineering required. No founda- 
tion to provide. No flexible couplings. No slid- 
ing base. No “lining-up” difficulties. No expen- 
sive installation. 


Reducer locks on the shaft-to-be-driven with a 
steel locking collar on each side of unit. 


Unit is driven through any V-Belt Drive. This 
absorbs shock loads. Speeds can be varied by 
simple change of sheave. Interchangeable bush- 
ings adapt shaft sleeve to different shaft sizes, 
making application to other machines practical 
and easy. 


Torque arm, fastened to floor or any fixed ob- 
ject, anchors the reducer unit. Turnbuckle in 
torque arm provides fast and accurate adjust- 
ment of belt tension. 


Extremely compact, light. (Size No. 1 weighs 
only 35 pounds.) Extremely rugged. Cast iron 
housing. Double reduction train of helical steel 
gears. Shaved for quiet operation—heat treated 
for long life. Generous capacity deep groove 
ball bearings. Neoprene seals. 


Backstop available when required. Simple and 
positive. Easily installed on input shaft. Sealed 
from dust and dirt inside the reducer case. 


The TORQUE-ARM SPEED REDUCER is a 
DODGE product—which means fine engineer- 
ing, quality manufacture. Get all the facts. 
WRITE for bulletin with selection tables. 
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TORQUE-ARM 
SPEED hLOOCEL 


The Dodge TORQUE-ARM SPEED REDUCER is a 
new tool for the mechanical transmission of power, 
so practical in design, so effective in operation, so 
low in cost, that it promises to benefit industry as 
extensively as the famous Dodge-Timken Bearing, 
the Dodge Rolling Grip Clutch, the Dodge Taper- 
Lock Sheave and other Dodge “‘firsts.’’ 

If you use conveyors of any kind, bucket elevators, 
agitators, mixers, feeders, processors or similar ma- 
chinery— here is your opportunity to improve your 
drives, reduce maintenance and make substantial sav- 
ings on equipment and installation. 


DODGE MANUFACTURING CORPORATION e¢ 700 UNION STREET, MISHAWAKA, INDIANA 





See your local Dodge Distributor. Simply give 
him your horsepower requirement and the desired 
speed and size of the shaft to be driven. He will 
furnish you from stock this complete speed reducer 
package, to fit your job accurately, economically. 


WRITE to us for Bulletin No. A470 with details, spec- 
ifications and easy-to-use selection tables. 


CALL THE TRANSMISSIONEER, your local 
Dodge Distributor, for information on new ways 
to improve machine performance, cut costs. 
Look for his name under ‘Power Transmission 
Equipment”’ in your classified telephone book. 


of Mishawaka, Ind. 


iN POWER 


TRANSMISSION MACHINERY 
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Costs must be cut. No question about that... and no 
question about the economy of Jeffrey Belt Conveyors 
when small or large quantities of material must be 
handled. We can furnish them by the rod, or mile, just 
as the job requires. We know how to provide for relia- 
bility under tough conditions, handling of peak loads, 
low investment, high salvage and other things which 
are problems peculiar to engineering. 


Hence, we say, ‘‘Give That Material A Ride on Jeffrey 
Idlers.’’ They are the backbone of the belt conveyor 
- » » have been the choice of smart operators on thou- 
sands of jobs. They are built to take day-after-day 
punishment ... have that reserve strength and dura- 
bility that count for many years of satisfactory, efficient 
trouble-free service. 


Whether yardage looms large in the estimate, or small 

capacity is desired, Jeffrey engineers are skilled in the 

application of material handling to most any job. We 

would like to talk things over—constructively. 
Catalog No. 785 Tells All 





Saltimore 2 Chicago 1 Detroit 13 Jacksonville 2 Pittsburgh 22 
8irminghom 3 Cincinnati 2 Harlan Milwaukee 2 St. Louis 1 
Boston 16 Cleveland 13 Houston 5 New York 7 Salt Loke City 3 
Buffalo 2 Denver 2 Huntington 19 Philadelphia 3 Scranton 3 





MANUFACTURING COMPANY Establishea 1877 
814 North Fourth St., Columbus 16, Ohio 





Self-aligning, Troughing-type Belt Idler 


Pivotly mounted on a supporting cross 


member, guide rollers are mounted on arms and extend 
at right angles to idler. Need only to be spaced about 20 
to 50 feet apart to keep belt in per- 
fect alignment. Will not damage belt. 





Pivoted-type Return Idler 


Used for both troughing and fiat belt conveyors. Of the 
self-aligning, two-pulley type. Also standard return rolls 
pivotly mounted in ball bearings on supporting cross 
member. Write for full details about Jeffrey Idiers for 
either troughing or flat belt service. 













Complete 

CU Plete Line of 
P| Moterial Handling, 
Processing and 

Mining Equipment 





Jeffrey Mfg. Co., Ltd., Head Office & Works: Montreal 
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YOU can STOP RUST... PREVENT 
RUST...on any rustable metal surface 
with RUST-OLEUM. Every day, rust 
eats away on your metal tanks, build- 
ings, fences, stairs...everything metal 
inside and outside your plant. Yet, rust 
can be stopped and protection given 
economically with RUST-OLEUM. 
For more than a quarter of a century 
RUST-OLEUM has been proved under 
severe conditions of weather, fumes, 
salt air, salt spray, and other rust 
producing conditions. Railroads, ship- 
yards, builders, refiners...nationally 
known users* in almost every field of 
industry... have found RUST-OLEUM 
the economical way to stop rust and 
prevent further rust. Architects, 
builders, engineers, maintenance men 
now specify RUST-OLEUM for primer, 
“shop coat’’, and finish coats. 
RUST-OLEUM adds extra life to 
metal buildings, equipment and other 
metal surfaces and can be applied 
over already rusted surfaces without 


extensive surface 

preparation. Yet, 
RUST-OLEUM costs no 

more than most guality materials. 

RUST-OLEUM not only protects — 
it beautifies as well! RUST-OLEUM 
is available in a large selection of 
colors including aluminum and white. 
It spreads evenly...and dries free of 
brushmarks in 4 to 12 hours, depend- 
ing on conditions, to a tough, pliable 
film that protects against rust. 

Be sure you get only genuine RUST- 
OLEUM for positive protection against 
rust! Specify RUST-OLEUM to your 
contractor or architect on any new 
construction, remodeling or mainte- 
nance work. 

RUST-OLEUM is stocked and sold 
by leading industrial distributors in 
all principal cities of the United States 
and Canada. See Sweets for complete 
catalog and nearest source of supply, 
or write us direct for complete infor- 


mation. *Names on request 


RUST-OLEUM CORPORATION 


2474 OAKTON STREET EVANSTON, ILLINOIS 
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it's Cooper-Bessemer 100% 


for 2-way savings at Reedville Oil & Guano Co. 


his company’s fish reduction 

plant, where 50 tons of Men- 
haden can be processed per 
hour, is now completely pow- 
ered by its own diesel-electric 
power plant. The prime mover 
is a Cooper-Bessemer diesel, 
preferred largely because of 
the outstanding performance 
of Cooper-Bessemer marine 
diesels in the company’s four 
large Menhaden boats shown 
above. 
The fact that each of these 
boats was converted from 


steam to Cooper-Bessemer die- 
sel propulsion over a period 
of years speaks for itself — 
evidences the high efficiency 
and over-all operating econ- 
omy of these lusty engines. 
Similarly, the stationary 
Cooper-Bessemer in shore serv- 
ice will soon pay for itself in 
reduced power costs. 

For low-cost diesel power at 
its best, stationary, marine or 
locomotive, you'll be wise to 
check with Cooper- 
Bessemer. 





Above. left: “David KE. Phil- 
lips’, “Margaret”. “Alden S. 
Swan” and “William S. Brus- 
star’’, 125’ to 130’ over-all. all 
repowered from 1944 to 1947 
with Cooper-Bessemer direct- 
reversing diesels ranging from 
515 to 730 bhp. 


Above. right: Exterior and in- 
terior view of diesel-electric 
plant. powered by a _ super- 
Sooges Cooper-Bessemer 865 
hp JS-6 diesel driving a 600 kw 
Elliot generator. Radiators ad- 
jacent to power house cool 
engine jacket water and water 
for lube oil cooler. 





Cooper -Bessemer 





New York City 
San Francisco, Calif. 


Washington, D. C. 


Bradford, Pa. 
Houston, Dallas, Greggton, Pampa and Odessa, Texas 
Seattle, Wash. Tulsa, Okla. Shreveport, La. St. Lovis, Mo. los Angeles, Calif. 
Caracas, Venezuela Gloucester, Mass. Calmes Engineering Co., New Orleans, La. 


Chicago, Ill. 


MOUNT VERNON, OHIO — GROVE CITY, PENNA. 







“The 


Corporation 
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The Old Dominion Iron and Steel 
Co. of Richmond, manufacturers of 
welded steel tanks, were in for a 
surprise. They decided to boost their 
power factor from 65% to 85% by 
installing a bank of 15 G-E capaci- 
tors—counting on power company 
bonuses for this higher power factor 
to pay for the installation in three 
years. 

Faster and better welds provided 
the real pay-off. By reducing the 
voltage drop caused by feeder circuit 
reactance, the capacitors now pay 


For other power distribution ideas that will save you money, ask 
your electric utility to show you the full-color slide-film, “Modern 
Industrial Power Distribution,” or contact your G-E representative, 
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for themselves every two months in 
increased production. Total return 
—633% a year! 

If your production is slowing 
down for this reason, G-E capacitors 
may be your answer, too. If you 
have a power-factor or kva-demand 
clause in your power contract, they 
may give you substantial savings in 
power costs. They can also provide 
relief for overloaded feeders, trans- 
formers or switchgear. Better check 
with your nearest G-E representa- 
tive today. 


A NEW BOOKLET explains how 
capacitors work and gives specific 
data to show you what you may 
expect from them. Write today for 
Bulletin GEA-5167. Apparatus Dept., 
General Electric Co., Schenectady 
5, N.Y. 


GENERAL @@ ELECTRIC 





INVINCIBLE 


LIGHT PORTABLE-I'/2H:P. 
—-Complete and positive 
separation precedes the 
vacuum producer. 


Thorough removal of industrial dust, dirt and litter, in less time, 
with less labor (and therefore at less cost) is achieved by Invincible 
Vacuum Cleaners. Even hard-to-reach spots are readily cleaned 
by these rugged machines and their handy attachment tools. Such 
complete cleaning insures better working conditions for your 
men, and less “dust-damage” to your equipment or product. 
That is why Invincibles in industry quickly pay for themselves. 





SEND FOR BOOKLET— 
It tells— 


« » About the 100,000 Invincibles 
now in service 


- Why Invincibles cut costs in 
every industry 


Vacuum Cleaner Mfg. Co. [iiimeamrscmeaiaad 


+ About the many materials re- 


DOVER, OHIO claimed or removed 
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» want a cooling tower that will handle your water 
cooling job effectively at the least possible cost! 


But, do you know which cooling tower will do it? 


That’s where Marley “know-how” fits into your picture. 
You have a water cooling job to do. There’s a Marley designed 
and Marley built cooling tower to meet every water cooling 
need. Marley trained Application Engineers, working with you 
from the blue-print stage on, will help you get more for your 
money and assure complete, lasting satisfaction. 


Shown above are two of the many Marley cooling towers 
from which Marley engineers can make a selection to fit 
your need: 


The VAIRFLO (left) a medium capacity cooling tower 
with extra quality features at no extra cost. Vairflo extras 
include a balanced spray system with patented Marley low 
pressure nozzles . . . totally enclosed motor . . . grease packed 
ball bearings in enclosed bearing housing . . . lifetime nail-less 
filling . : . filling that is easily removed and installed ... 
complete basin fixtures . Marley-designed cooling tower 
fan ... multiple cells if desired . . . extra heavy framing and 
casing to give unusually long service. The Vairflo sets a new 
standard for air conditioning and refrigeration service. Avail- 
able in wood or steel. Bulletin V-50. 


The CONVENTIONAL (right) with a model to meet 
all heavy duty water cooling requirements. Only Marley 
Conventional towers offer all these features . rigid fan 
cylinders . . . cast aluminum or stainless steel fans . . . motors 
propery located outside the fan cylinder . . . positive drive 
action . . . drift eliminators independent of the distribution 
system . . . spray nozzle distribution . . . nail-less filling . . . 
independent louver posts . . . exclusive Marley mechanical 





They’re Both Marley 
Towers 


hich Do You 
Need? 


' 


id 
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equipment. Available in wood or steel. Asbestos board casing 
if desired. Bulletin C-50. 


For guaranteed performance at lowest possible cost, ask a 
Marley Application Engineer to study your cooling require- 
ments with you, from the blue-print stage on, and to give you 
a fair and impartial recommendation for the type of equipment 
that best meets your need. There’s no cost nor obligation. 

—— ee MAIL THIS COUPON TODAY —————— 4 
The Marley Company, Inc., Kansas City 15, Kansas 

00 Please send me, FREE, your latest illustrated folders entitled, 
“What's Your Cooling Tower I1.Q.?”’ I'm particularly interested in 


Cooling Tower Maintenance, Operation, Specifications, Testing, 
Water Treatment, Water Distribution. 


- 
| 

| 

| 

| 

| () Have a Marley Application Engineer call to discuss our water 
| cooling problem. 1P-3 
| 

| 

| 

| 

| 


| 

! 

I 

| 

| 

Name ——— Title | 
Company Name : 
| 

| 


Address 





















Double-Flow 





Vairflo 










DriCooler Natural Draft Counter-Flow Aquatower 





Above is pictured a_ typical 
burner WITH Iris Shutter com 
trol. Graph and flame illustra- 
tion show the even flame and 
practically perfect control of air 
through your entire range. 


—y 
> we 


Burner without Iris Shutter 
shows air turbulance and un- 
even flame with fluxuating air 
volume indicating poor control. 


AIR 


Control of air volume through 
Iris Shutter versus butter-fly 
valve at 60% angle of opening. 


Control of air volume tnrough 
Iris Shutter versus butter-fly 
valve at 30% angle of opening. 
Note difference in volume con- 
trol of air and oil. 


' ROTTLIN 
RIS SHUTTER ws. 
SUTTERFLY VALVE 

@ 
\ 


Above graph shows comparsion 
between Iris Shutter and butter- 
fly valves normally used in oil 
or gas burners. Note the per- 
control with Iris Shutter. 
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A PRODUCT OF YORK-SHIPLEY 


FUEL AND LABOR SAVINGS . . . ""We consider the installation of the York Steam-Pak Generator 4 
one of the finest improvements ever made to our building. The saving in fuel and the saving in cost 
of labor is very noticeable. it is by a large margin more efficient than our coal stoker unit that we 
operated for several years and which we were always pleased with."' Jonas Shure, Treasurer, 
Wm. H. Bradford Co., Boston. 


SUBSTANTIAL SAVINGS 
—_ prom 


“Steam-Pak” efficient three-pass boiler construction. 


: “Steam-Pak” automatic operation with varying loads. 
“Steam-Pak” rapid steam production. 


PLUS Cts ohutter precise metering and rapid 


mixing of air and fuel in “Steam-Pak” burners — see Iris Shutter 


) 


explanation at left. , 


“Steam-Pak” Generators are built in capacities from 15 h.p. up, for low or 
high pressure steam or hot water, for light or heavy oil, combination gas 
and oil, or straight gas. Ask for Bulletin No. 37-43. See your nearest York- 
Shipley dealer, or write, phone or wire 


YORK-SHIPLEY 


INDUSTRIAL DIVISION 
316 Jessop Place, York, Pennsylvania — ‘Phone 7861 








Gas and Oil Gas and Oil Rotary —OilFired  Gas-Fired Oil and Gas Oil and Gas Oil and Gas __ 
Steam-Pak Vertical Industrial Conversion Conversion Water Winter Air Tubeless | 
Generators Boilers Oil Burners Burners Burners Heaters Conditioners Boiler Units © - 


RSEEPSTEORSIINDUSTRIAL: DIVISION "Gens UIYFea3) RESIDENTIAL DIVISION, 9 17/ 
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; Specialized Service 


d for counsel right in your plant. Only Southern 
: can provide you this specialized service backed 
by 53 years experience in the coal business PLUS 
a studied concentration on industrial coals. 
Write or telephone our nearest office. 





ats. a 
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These three trade-marked coals are consistently win- 
ning enviable reputations as dependable guides to 
high efficiency at surprisingly low cost. Test the one 
7A our engineer recommends for your plant. See for 
yourself that one of these famous precision coals will 
assure more profitable operations. 


GRAHAM Coal... BROWDER Coal . . . POWER- 
HOUSE Coal... are designed specifically for indus- 
trial use. Produced in Western Kentucky by the most 
modern methods known to the industry, all three have 
proved to be dependable, low-cost power producers. 


Big steady production and tremendous reserves assure an 
ample supply for years to come. The result of a test in 


your plant is likely to show the way to lower steam costs. 


Our staff of fuel engineers is always available © 


Looking for Low-Cost 
Steam Production? 
























from One of the Most 
Highly Developed Coal Fields 
in the World! 
Scientifically Prepared 





< 





FROM RED TO BLACK IN A HURRY 


@ Soaring costs and rising peak demands 
caused an Ohio generating plant to oper- 
ate in the red. The management decided 
to do something about it—and they did. 


They looked over the engine field .. . 
bought a supercharged Superior Diesel 
. .. and put it to work. After installation, 
over-all plant capacity was stepped-up 
almost 17% per gallon of fuel oil. This 
Model 80 Superior Engine also produced 
more BHP per gallon of lube oil . . . more 
than doubling the economy experienced 
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DIESELS 


in previous operations. The profit and 
loss statement changed from red to over 
$34,000 in the black in just ten months. 


If you are looking for ways to cut power 
costs, chances are that a Superior repre- 
sentative can supply the answer. Why not 
have him explain how Superior pushes op- 
erating costs down? Or, if you prefer, write 
for our fully illustrated, 20-page booklet. 


THE NATIONAL SUPPLY COMPANY 
SUPERIOR ENGINE DIVISION 
Plant and General Sales Office: Springfield, Ohio 
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yERY WORKING DAY OF HEAT LOSS ANYWHERE IN YOUR PLANT IS WORKING CAPITAL LOST” 


“rust-resistant! 


Baldwin-Hill Company 
834 Breunig Ave., Trenton, N. J. 


Send for free copy of our catalog “Industrial 
insulation” which describes 8-H No.1] CEMENT 
pnd other Baldwin-Hill Insulations, 








Position _ 








“We Saved Valuable Space ... 
and reduced the cost of a new 
panelboard . . . when we installed 
400 amp. Fusetron dual-element 
Fuses instead of 600 amp. 


ordinary fuses.” 


FUSETRON FUSES 
GIVE 10 POINT 
PROTECTION 





TRUSTWORTHY NAMES IN 
ELECTRICAL PROTECTION 





60 





“After we were awarded the contract, 
for electrical work in a new ice plant, 
we discovered that the power distribu- 
tion panel was far too large for the 
space allotted to it. This panel was to 
accommodate two 60 horsepower mo- 
tors, plus several smaller ones. 


“There was only soe pnt lo- 
cation, so we refigur e p 
based on using Fusetron -Element 
Fuses. We reduced the’ panel sections for 
the 60 H.P. motors from 600 amp. fuses 
to 400 amp. Fusetron fuses and reduced 
the sizes for the other motors in propor- 
tion. 





“Tke panel fitted the space easily. In 
addition to saving the necessary space, 
the cost of the panel was reduced con- 
siderably.” 


E. AH. Grows, Vice President 
Sanborn Electric Company 
Indianapolis, Indiana 


1 Protect against short-circuits. 


Protect against needless blows caused by 
harmless overloads. 


Protect against needless blows caused by 
excessive heating — lesser resistance 
results in much cooler operation. 


b 


Provide thermal protection — for panels 
and switches against damage from heating 
due to poor contact. 


Protect motors against burnout from over- 
loading. 


Protect motors against burnout due to 
single phasing. 


Give DOUBLE burnout protection to 
large motors — without extra cost. 


Make protection of small motors simple 
and inexpensive. 


co ON OD Ww 


Protect against waste of space and money 
— permit use of proper size switches and 
panels. 


10 = Protect coils, transformers and solenoids 


against burnout. 
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Give All-Purpose Protection 


because eee The fuse link element opens on 

short-circuit — the thermal cutout 

element protects on overloads — the 

result, a fuse with tremendous time- 

3 4 lag and much less electrical resistance. 

i They have the same degree of 

Underwriters’ Laboratories .approval 

for both motor-running and circuit 

protection as the most expensive 
devices made. 

Made to the same dimensions as 
ordinary fuses — fit all standard fuse 
holders. 

Obtainable in all sizes from 1/10 to 
600 ampere, both 250 and 600 volt 
types. Also in plug types for 125 volt 
circuits. 


Their cost is surprisingly low. 





DON’T RISK LOSSES 


One needless shutdown... 
One lost motor... 
One destroyed switch or panel... 


May cost you far more than re- 
placing every ordinary fuse with 
a FUSETRON dual-element fuse 


MAIL THE COUPON NOW for complete 
information about Fusetron Fuses and A ASE I SS Ai NS AS IA ANE oA NE a le A A i PRE A I 


their 10 point all-purpose protection 


Bussmann Mfg. Co., University at Jefferson 
St. Louis 7, Mo. (Division of McGraw Electric Co.) 


FUSETRON is a trade mark of the Please send me complete facts about FUSETRON Dual-Element 


Bussmann Mfg. Co., Division of FUSES. 
McGraw Electric Co. 
Nome 
Title... 
Company 
Address 
City & Zone State 350 
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1]0hp Feed Pump Turbine 
with Large Safe Clearances 


The blades of this turbine are milled out 
of a one-piece forged-steel wheel with gen- 
erous clearance both radially and axially. 
The side clearance is very large — one 
inch — and the blades are protected by a 
projecting rim on each side of the wheel. 
It is therefore impossible for the blades to 


foul and end play can do no damage to 
the turbine. 

These are but a few of the features that 
make the Terry Solid-Wheel Turbine such 
a dependable driver. A bulletin giving 
other interesting facts about this turbine 
will be sent upon request. 


THE TERRY STEAM 
TURBINE COMPANY 


TERRY SQUARE, HARTFORD,CONN. 
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ALL YOUR 
QUESTIONS ANSWERED 


ahout correct steam trapping 





Here’s a book that is especially prepared to answer 
all your questions about correct trapping of steam 
lines. Filled with helpful reference data, “Solving 
Steam Trap Problems” saves your time and money 
by giving you easy-to-follow formulas for proper 
trap selection. This book also contains many help- 
ful hints on how to keep equipment at top efficiency 
by removing all condensate and air, as well as how 
to install and service traps. This valuable book is 
yours without cost. Simply attach coupon to your 
business letterhead and mail. 


HOW CAN I SELECT THE RIGHT TRAP 
FOR ANY INSTALLATION? 


This 36-page book makes it easy to specify the 
i correct steam trap. You'll save time and money 
(; 7 by being able to determine the right trap for 


any installation in just a matter of minutes. 


HOW MANY FITTINGS CAN I SAVE 
PER INSTALLATION ? 


It is no longer necessary to use three elbows 
and four nipples for the average steam trap in- 
stallation.“Solving Steam Trap Problems” shows 

KS how to install a trap with a single fitting, saving 
60 minutes of installation time. 


WHY IS IT IMPORTANT TO TRAP 
UNIT HEATERS ? 


Learn how to get maximum heat from unit 
heaters! The heat delivery of a unit heater de- 
pends, among other things, on how completely 
the steam compartment is filled with dry hot 
steam. The correct method of trapping unit heaters 
to obtain maximum efficiency is fully explained. 





icf WHAT IS FLASH STEAM? 


elie Flash steam is frequently mistaken for live steam 
and a steam trap condemned when it is still satis- 
| factory. You'll find a complete explanation of flash 
steam and how to distinguish from live steam. 
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ALSO HOW CAN I DETERMINE THE 
RIGHT TRAP FOR 


© Pipe Coils and Heating Surfaces in Still Air 
© Fan System Heating Surfaces ¢ Steam Jacketed 
Kettles * Autoclaves* Submerged Surfaces * Hospi- 
tal Equipment © Kitchen Equipment * Laundry 
and Dry Cleaning Equipment ¢ and many others. 





THE V.D. ANDERSON COMPANY 


1950 WEST 96TH STREET « CLEVELAND 2, OHIO 







THE V.D. ANDERSON COMPANY 


1950 WEST 96TH STREET © CLEVELAND 2, OHIO 
Gentlemen: Please send without obligation your book 


“Solving Steam Trap Problems.” 
Name 


Address 


City State cieincshasanaamaaill 


In Canada: Bawden Machine Co.. Toronto 





"eel valves 
assurance of 
highest quality 
HE trend toward wider use of steel valves for many services 
makes Lunkenheimer, who pioneered the development and pro- 
duction of high pressure-high temperature designs, a logical and 
dependable source of supply. 

Here you have top metallurgical research, sound engineer- 
ing knowledge and design, advanced foundry practice, most 
modern tools and manufacturing equipment, plus wide experi- 
ence, to guide you in the selection of your requirements. 

The type of valve illustrated is only one of a complete line 
of steel valves for every industrial purpose. Available in a 
variety of alloys and trims to suit specific applications . . . gate, 
globe, angle and check patterns, 150 Ib. to 2500 lb. and higher 


pressures; screw, flange or welding ends. 





300 Ib. CAST STEEL GATE 
Fig. 1938-WD6 


Body and bonnet are of Carbon Molyb- 
denum Steel to provide for higher 
pressure-temperature operation than the 
limits prescribed for carbon steel. Disc 
and stem are stainless steel, seat rings 
high tin content nickel alloy developed 
by Lunkenheimer—a fine-wearing com- 
bination for steam up to 850° F., and 
general service on water, gas or air. 





Lunkenheimer design and construction 
insure all the essentials for satisfactory 
and low-cost service. 


Senate at Your Call. 


Lunkenheimer_ representatives and 


sales engineers will be glad to work ESTABLISHED 1862 


with you on any problem of valve THE LUNKENHEIMERC2?: 


installation and usage. And for your 
—= “QUALITY” = 


immediate maintenance requirements, CINCINNATI 14. OHIO. U.S.A 

‘ aS ’ 9 Vode 
call your Lunkenheimer Distributor. yew york 13 « CHICAGO 6 - BOSTON 10+ PHILADELPHIA 34 
He is well qualified to take care of 


your needs. 


EXPORT DEPT. CINCINNATI 14, OHIO, U.S.A. 
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where steam is available 


In plants with ample boiler capacity, compressed air requirements 
can be met effectively, at low cost, with the Chicago Pneumatic 
Type H Steam-Driven Compressor. 





Of horizontal duplex design, its dependability and economy 
over a wide range of operating conditions are assured by such 
features as: (1) economical steam end proportioned to the plant’s 
steam conditions; (2) automatic cut-off governor; (3) efficient air 
end, with Simplate valves. 

Capacities of the Type H range from 900 to 7400 c.f.m., 100 to 
125 pounds pressure. Other sizes of CP steam-driven compressors 
are available in single and multi-stage designs for lower and higher 
pressures. 


Write for Bulletin 729. 


Cuicaco Pneumatic 
TOOL COMPANY 


General Offices: 8 East 44th Street, New York 17, N.Y 


PNEUMATIC TOOLS * AIR COMPRESSORS * ELECTRIC TOOLS * DIESEL ENGINES 
ROCK DRILLS * HYDRAULIC TOOLS * VACUUM PUMPS + AVIATION ACCESSORIES 


INDUSTRY and POWER °* March, 1950 65 














Two 125 horsepower Century wound rotor 
motors driving high speed turbine 
compressors. 






Century 100 horsepower wound rotor motor 
driving a refrigeration compressor. 


the 
rig 


im 













Century 75 and 30 horsepower wound 
rotor motors driving a bending roll. 






Century wound rotor motor. 


Meet Load 
Characteristics for: 







FLEXIBLE 
POWER. 


Century wound rotor motors are 
built in sizes up to 400 horsepower 
and are available in open protected 
and splash proof frames. In addi- 
tion, Century builds a complete o- 
line of AC and DC motors in sizes 
Syncro-speed, multiple drives used where from 7% to 400 horsepower for all 
two or more operations must be coordinated. popular requirements. 


Adjustable varying speeds control variable 
process and other load conditions. 





Reversing direction of operation of heavy 
loads — as in lift bridges. 
OF 


co 


Specify Century motors for all = 
High starting torque with low starting 


current—such as reciprocating com- WOUND ROTOR — electric — needs. “ 
pressors, steel plate bending rolls, etc. Y 
MOTORS | 


a 

ALTERNATING CURRENT MOTORS MOTOR GENERATOR SETS bi 

POLYPHASE SINGLE PHASE ee GENERATORS - . 

Squirrel Cage Induction— Split Phase Induction— AC, .63 to 250 KVA AC to DC, AC to AC ™ 

Ye to 400 H.P. Yo, Va, Vs HP. Ye to 300 H.P. OC 75 te 200 KW DC to DC, DC to AC 80 
bean Motors— Capacitor—Y% to 20 HP. i Open Protected, Splash Proof, Totally 

re) P. : 

Synchronous Motors— ore _ ane. Ho Fan Cooled, a ma = 
20 to 150 H.P. induction— 7/2 to F. Ball Bearing motors are factory lubri- 

- . SS ae ___ cated for several years’ normal service. B¢ 

Bearing housing construction permits vi 

CENTURY ELECTRIC COMPANY easy re-lubrication when unusual serv- 5 

1806 Pine St. « St. Louis 3, Missouri ice demands it. 
Offices and Stock Points in Principal Cities D 
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@ Moving bulk materials to 
the right place at the right time and in the 
right volume is a prime requirement ia any 


industry . . . it requires a system designed to 








MANY BESIDES FOOD 


PROCESSORS COULD USE A 





BULK HANDLING SYSTEM THAT'S 




















operate efficiently at the lowest handling 
cost per ton. 

Stephens-Adamson engineers designed and 
installed a REDLER handling system to 
move 22 tons of shelled peanuts per hour to 
storage without breakage or contamination. 
Your company may have a similar handling 
problem . .. or one that’s entirely different. 
The point is, that if your problem involves 
bulk handling, S-A engineers have the expe- 
rience and a complete line of equipment to 





solve it for you. 
The record shows that the S-A solution 











will materially reduce handling costs. This STEPHEN DAMSON 
service can be invaluable to you. . . and it’s 
yours for the asking. Write us today. 21 Ridgeway Avenue, Aurora, Illinois Los Angeles, Calif. + Belleville, Ontario 


“iit ie Ae 


DESIGNERS AND MANUFACTURERS OF ALL TYPES OF BULK MATERIALS HANDLING EQUIPMENT 
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Federal Works Agency Photos 


WV 


New $8,000,000 
WEST HEATING PLANT 
Washington, D. C. 


Served By 
Vo 0; FORGED STEEL ADDITIONAL ORDER- NOW BEING 


FABRICATED FOR THIS PLANT 
e 
SECTIONAL HEADER 
Sinuous forged steel tube headers. Water 


Principal Data, Each Unit 
STEAM GENERATORS 
cooled furnace walls. 


220,000 pounds steam per hour capacity 
BRANCH OFFICES: 
HENRY VOGT MACHINE CO. 





and designed for 400 pounds S.W.P. 


Steam and water drum is fusion welded 
New York © Philadelphia ¢ Cleveland 





Louisville 10, Kentucky Chicago © $t. Louis ¢ Dallas 
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INFRARED HEAT 























CHROM, 


Bs 








Inconel-sheathed Chromalox Tubu- 
lar element operates at 1400°F. Unit 
is only 2"' deep and available in 25", 
31", 47", 62", 74" and 86" lengths, 
ready-to-install. 











WITH CHROMALOX ALL-METAL 
Radiant Heaters 


Uniform, exact heat when you want it is yours at the turn of a dial when you use 
CHROMALOX Electric Radiant Heaters as your heat source for infrared drying, preheat- 
ing, baking, curing, dehydrating and similar applications. 

Quickly and easily installed CHROMALOX Radiant Heaters give uniform heat without 
hot spots; operate efficiently in low and high ambient temperatures; provide glareless 
radiation in wave lengths absorbed more efficiently by all colors, textures and surfaces. 
All-metal construction enables units to withstand shock, vibration, dust, moisture; and 
eliminates hazards of contamination. 

Write today for details on how flexible and dependable CHROMALOX Radiant Heaters 
can save time, materials and money in your plant. " 


DIALED INFRARED HEAT WILL GIVE YOU ALL THESE ADVANTAGES. . . 








FACTS ABOUT APPLICATIONS 
USING CHROMALOX 
RADIANT HEATERS 


Many plants, faced with increasing production 
costs, have substantially cut working time and costs 
by using Chromalox Electric Radiant Heaters. If 
you use heat in your plant for processing, perhaps, 
you too can benefit by changing to 

Electric Radiant Heat. Look over the typical appli- 
cations below . . . then send for the full story about 
this modern heat source. 





a 


Application Report 101: 


LESS FLOOR SPACE—SAFER OPERATING 
CONDITIONS are features of a Rediant eet in- 
stallation that also provides faster, 
duction for forming soft balls in heated metal a ¢ 





> 


Application Report 102: 


SPEEDIER DRYING, NO HOT SPOTS with 
lox Radiant Heaters result in complete and 
uniform drying of plastic powders in 10-15 minutes, 
compared with half-hour with previous heating 
method. 


oF 


Application Report 104: 


NO DISCOMFORT FOR OPERATOR of 
punch press while punching holes in plastic strip 
material. Radiant Heater is used to maintain proper 
temperature in strips between preheating oven and 
press. 


D 


Application Report 105: 


OPERATING IN HIGH AMBIENT TEMPER- 
ATURES, Chromalox Radiant Heaters provide « 
more efficient method for more uniformly knitting 
asphalt to battery cases. Variable control adjusts 
heat to battery heights. 


oF 


Application Report 109: 

NO GLARE TO ANNOY PERSONNEL is 
one feature of Chromalox Radiant Heaters used to 
dry a cement seal in base of television tubes. 
Heaters operate on an open conveyor. 


RADIANT HEATER 





EXACT HEAT CONTROL 


Finger-tip control at the turn of the input 
controller knob assures consistent, exact oper- 
ating temperatures every time! 


PRECISE DUPLICATION 

It's easy to duplicate required working tem- 
peratures day-in and day-out without guess- 
work by setting the input controller dial to 
the logged temperature point. 


ChIROMALOX 


QUICK CHANGE-OVERS 

Within a few minutes after the input controller 
is reset, you have a new heat to meet changed 
temperature requirements. 


MULTI-PURPOSE or ZONED OVENS 

Various zones of heat are possible within the 
same oven by setting up separate controls for 
each bank of units. Then each bank can be 
individually controlled by its own dial. 


Chace Sai 











fo Nordin Sudeilly 
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Yes... send me full details on 
Chromalox Radiant Heaters. 


Name 
Company 
Street. 


City_ — = 


Mail to: EDWIN L. WIEGAND COMPANY 
7510 THOMAS BOULEVARD 
PITTSBURGH 8, PA. 

(C-46 
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THE Smoolhest Running V-BELTS MADE 
New Improved Gondot Whipcord V-Belts 


Manhattan Engineers, constantly working to 
lower your power transmission costs, have 
developed New Improved Condor V-Belts for 
still longer life, better wear and smoother 
running. 


Strength members of super-strength synthetic 
fiber cords, are precision controlled on the 
neutral axis “power line” of the V-Belt. This 
precision control is possible only with the 
Manhattan developed full molding, pressuriz- 
ing process. 


Variation in V-Belt balance is now. virtually 
eliminated— 


To you, this means more perfectly balanced 


MANHATTAN 


i 


RUBBER 
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V-Belts with longer life, less vibration and wear 
on your V-Belt powered drives. If you are not 
already one of the many users who are con- 
vinced of the important savings in these New 
Improved V-Belts, be sure to specify Condor 
Whipcord V-Belts on your next requisition. 
Buy through your Manhattan distributor. 


(Note: For tough, rugged drives try the new brawny RAY-MAN 
V-Belts, which are also non-spark, oil-proof and heat resistant.) 





DIVISION 


DO YOU HAVE THIS FOLDER 
IN YOUR FILE? 


This useful V-Belt Bulletin #6868C 
will be mailed on request. 


Keep Ahead with Manhattan 














- PASSAIC, NEW JERSEY 


RAYBESTOS-MANHATTAN, INC. 


Manufacturers of Mechanical Rubber Products * Rubber Covered Equipment * Radiator Hose * Fan Belts * Brake Linings * Brake 
Blocks * Clutch Facings * Packings * Asbestos Textiles * Powdered Metal Products * Abrasive & Diamond Wheels * Bowling Balls 
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PREPAREDNESS IN INDUSTRY 


Requires Intelligent Thinking 


A. G. Christie 


Professor Emeritus, Dept. of Mech. Engineering 
The Johns Hopkins University 


HE experiences of the last war and the threats implied 
- in the present cold war have convinced American 
citizens of the need for full military preparedness. As a re- 
sult, ample funds are made available for military develop- 
ments so that our armed forces may be prepared for any 
eventuality. Modern warfare depends wholly on industrial 
support. Hence, it is emperative that industry shall be pre- 
pared for any military demands that may be placed upon it. 
For this reason industries are being checked to see that 
physical plant is available and prepared for war service. 
However, there are other aspects of industrial prepared- 
ness that are equally necessary for the maintenance of 
American leadership and our high standard of living. First 
and probably most important is adequate trained person- 
nel in the organization. During the past war, many mem- 
bers of the staffs of companies, particularly the younger 
and more aggressive men, joined the armed services. In- 
dustries struggled through the war with the remaining 
staff supplemented by hurriedly-trained male and female 
assistants. Some of these new recruits in industry became 
capable and have remained with industry. However, many 
former employees failed to return to their old jobs at the 
end of the war. As a result certain industries have continued 
to operate with the less skilled war-time staff. Other in- 
dustries sought new employees as soon as the war ended 
and competition developed for trained men. 


Low Backlog 


At the present time the backlog of post-war orders has 
been pretty well used up. Many companies have experienced 
a falling-off in new business and some have gone to the 
extent of furloughing or dismissing a number of their em- 
ployees. Graduates of technical schools, who normally are 
choice recruits for industries, experienced difficulty last 
spring in obtaining jobs. This is regrettable as many will 
be permanently lost to industry. To be adequately prepared, 
many industries should at this moment be adding to their 
staffs and giving these new men the necessary training. 

The preceding statements apply particularly to the pos- 
sibility of some sudden emergency. But there is another 
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certain but less appreciated threat to American industry, 
namely, foreign competition. 

Relatively few foreign goods have reached American 
markets during the past ten years, but American products 
have been shipped to all parts of the world. National pros- 
perity has depended to a considerable degree on the main- 
tenance of these foreign markets. European industry is now 
being re-established and foreign countries, short of dol- 
lars, can only pay for food and other purchases in America 
by the export of their products. German and Japanese in- 
dustries in particular must have foreign markets for na- 
tional survival. American firms must be prepared to meet 
this influx of foreign competition here and abroad. 

Such preparedness presents many serious problems. The 
high labor rates in the United States lead to high production 
costs of goods. The only way that American industries can 
meet foreign competition is to reduce production costs. 
Such reduction can be effected by increasing the output of 
goods per man-hour of labor so that the high hourly wages 
can be spread over a greater number of units of output. 
This requires much further development either in mech- 
anization, improved production methods or new products 
to replace present offerings. These developments can be 
achieved only after much thought, study, and research. 


Requirements 


Industrial preparedness, therefore, requires that the full 
efforts of a considerable portion of the staff must be de- 
voted to these developments if foreign competition is to 
be successfully met. This requirement can only be met in 
many cases by adding to the present staff and training the 
new men in the needs of the industry. Young engineers 
can be employed for research and devolopmental work. 
More experienced members of the staff could be assigned 
to production and organization problems. Others may 
undertake training workers in new methods and procedures. 

An appreciation of the need for such full industrial pre- 
paredness is one of the most serious considerations before 
the American public. Our social order and living standards 
depend not only on military readiness but also on a healthy 
state of manufacturing establishments and their ability 
to meet foreign competition. If properly prepared, the 
United States can continue to lead in the sastedion of 
goods. Is your industry prepared to meet any contingency ? 
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Stoker for Napoleon Solves Problem 





Municipal plant's growing load necessitated (Sept. 1948) new 2500 kw condens- 


ing turbine generator, and recent installation of two-nozzle pneumatic spreader 
stoker permits standby boiler to pick up fluctuating industrial load faster and 
produce at normal rating. Pounds of coal per kwh show consistent decrease. 


CLAYTON F. KELLEY, 


Superintendent, Napoleon Water Works and Electric Light Plant, Napoleon, Ohio 


— before the output of a 1000 
kw and a 1500 kw turbine generator 
in the Napoleon, Ohio, municipal 
power plant was increased by the addi- 
tion of a new 2500 kw condensing 
unit, difficulty was being experienced 
in meeting the fluctuating demands of 
the station’s industrial load. The 
plant’s largest boiler (rated 462 hp or 
35,800 lb per hr) can take care of 
peaks, but the nature of the load makes 
it advisable to keep one of the two 
available 311 hp standby boilers fired 
and ready to go on the line. The 
changing demands also were factors 
in choosing automatic firing equip- 
ment that can pick up load faster than 
the old equipment could. 

The preliminary studies of the sta- 
tion’s steam generating requirements 
and available capacities indicated that 
sufficient steam would be available if 
either of the two older boilers could 
be operated at capacity in conjunction 
with the larger unit. A review of 
past performances of the two 311 hp 
boilers indicated that neither of these 
boilers was producing at its normal 


rating, although both were in good 


operating condition. 

Rather than install a new boiler, 
when labor as well as material costs 
were high and existing equipment was 
capable of meeting the conditions if 
properly fired, the members of the 
Board of Public Affairs decided to 
install a modern stoker on one of the 


. 





New stoker, installed at right of 311 
hp boiler, leaves clear firing aisle. 


smaller boilers: The engineering anal- 
yses had indicated that the firing 
equipment would have to be capable 
of handling wide variations in steam 
demand to furnish that part of the 
load not carried by the large boiler, 
be able to pick up or drop load quickly 
and economically, and be readily avail- 
able whenever needed. Oil and gas 
were considered, but these fuels were 
found unsuitable for this particular in- 
stallation 


Choice 


Choice simmered down to spreader 
stokers and final selection was made 
of a pneumatic type, which was 
equipped with dual nozzles and had 
a nominal capacity of 2400 lb of coal 
per hr. Space in the boiler room is 


View of turbine room, new unit in fore- 
ground, older units in left background. 
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Forced Draft 
Fan 


quite limited and an added advantage 
of the selected stoker was that it could 
be installed to the right and slightly 
in front of the boiler. This arrange- 
ment saves space and permits keeping 
the firing aisle clear. Also the side 
location permits filling the 1500 lb 
stoker hopper with the same weigh 
larry that serves the larger boiler. 

With the new stoker operating, the 
maximum rating (of the boiler on 
which the stoker is installed) is ob- 
tained and at the same time a wide 
range of flexibility is provided to meet 
the station’s unusual surges in power 
demand. 

Each stoker nozzle serves one-half 
of the boiler grate area, this design 
permitting one side to be shut down 
and cleaned while the other is operat- 
ing. 

Coal is metered from the stoker 
hopper through twin screws (driven 
by a 114 hp motor) to transfer sec- 
tions. Here the coal is picked up and 
carried to each nozzle through 31/ 
in. pipes carrying streams o: high 
velocity air. The conveying air is ob- 
tained from the side of the furnace 
and is tempered to 600° F by room air 
through a damper arrangement. Fine 


Latest 2500 kw turbine generator is a 
12 stage extraction—condensing unit. 





ss 


Coal Nozzle 





particles of coal are burned in suspen- 
sion and the heavier particles are dis- 
tributed by the adjustable nozzles to 
form a shallow fuel bed on the grate. 

Boiler on which the new stoker was 
installed is a 3-drum type equipped 
with a convection type superheater 
which is installed between the second 
and third passes. Only minor altera- 
tions of the fire box were required to 
adopt the new stoker to the boiler. 
Furnace has a combustion volume of 
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Cross section indicates relative position 
of coal nozzle and fly ash reinjector. 


610 cu ft with a grate area of 57 sq 
ft. Grate has a burning rate of 42 lb 
of coal per sq ft per hr maximum and 
low of 14 lb of coal per sq ft per hr. 

Two individual forced draft fans 
are installed, one for each section of 
the divided plenum chamber. The 
fans are motor driven and are located 
on a platform at the rear of the boiler. 

Main controls for operation of the 
stoker and its auxiliaries are located 
at a central boiler control panel. A 
secondary control, which operates in 
relation to the steam header pressure, 
is mounted on the side of the stoker 
and governs the coal feed. 

Three ash wells are provided on the 
centerline of the fire cleaning doors. 
Ash is drawn into the wells and damp- 
ened by sprays to allay the dust before 
the ash is drawn out onto the boiler 
room floor. Although the 70,000 Ib 
per hr boiler is equipped with an ash 
conveying system the auxiliary equip- 
ment in the basement prevented the 
conveyor from being entered so that 
it would serve the new stoker without 
extensive remodeling. However, only 
a small amount of ash is obtained from 
the wells under the new stoker, and 
this ash is easily transported to the out- 
side in a wheelbarrow. Fly ash from 
the combustion chamber and from the 
base of the stack are returned to the 
furnace by individual fans. 


Turbine 


The new turbine is a 12-stage con- 
densing unit, direct-connected to a 
2500 kw 2400 v 3 phase generator. 
Steam is bled at the on fourth, and 
eighth stages for a closed feedwater 
heater, a hot lime soda softening pro- 
cess, and a deaerating heater. 

Cooling water for the condenser is 



























obtained from a well in the basement 
of the power plant. Water flows into 
this well through a 36 in. gravity line 
from the Maumee River, the line being 
approximately 150 ft long and is 40 ft 
below the surface. 

The gravity line is equipped with 
a traveling screen at the inlet and 
basket type strains protect pump and 
other equipment. Cleaning of the 
baskets depends upon the season of 
the year and the amount of debris 
floating in the river. Normally a 
4200 gpm pump with a 50 ft head 
powered by a 75 hp motor supplies 
the necessary cooling water. However, 
when the basket on this pump is being 
cleaned, two 2700 gpm pumps are 
operated. In winter when the tem- 
perature of the cooling water ap- 
proaches 32° F, only one of the small 
pumps needs to be operated. 

Either a steam-turbine-driven or a 
motor-driven condensate pump te- 
turns the condensate from the hot well 
through a closed heater to the de- 
aerating heater. These pumps have 
a capacity of 90 gpm against 134 ft 
head. Motor is rated 10 hp at 1450 
rpm, while the turbine is rated 10 hp 
at 1750 rpm. Non condensable gases 
are removed from the condenser by 
a jet type vent condenser. 


Panel Board 


A separate panel board is provided 
for the control of the new turbine. 
Board contains gages to indicate pres- 
sure of first, fourth, eighth, and 
twelfth stages. A recorder for pres- 
sure, temperature and flow of steam to 
the turbine, a mercury barometer, and 
a mercury vacuum column, rpm indi- 
cator, inlet and throttle pressure gages 
are mounted on the panel. Another 
instrument records the temperatures 
of: the circulating water to the con- 
denser inlet, the water at the outlet, 
and the condensate—all in degrees F. 

New voltage regulators were pro- 
vided on the main electrical bus when 
the turbine was installed and a spare 
panel on the board was utilized for 
the generator, but otherwise the elec- 


Fan of fly ash re- 
injection system 
returns ash and 
cinder from hop- 
per in base of 
stack to the boiler 
room. 


trical switchboard 
was unchanged. 

Probably the 
outstanding fea- 
tures of this ir- 
stallation are the 
increased ef- 
ficiency obtained by the installation 
of the new turbine and the manner in 
which the boilers are now operated. 
Fig. 1 shows the lb of coal per kwh 
for the years 1948 and 49. As soon 
as the new turbine generator was 
placed in operation in September, 
1948, the lb of coal per kwh showed 
a decrease— except for May 1949 
when the 2500 kw unit was out of 
service for inspection. 

Location of the power plant is a 
big handicap to convenient operation, 
but no move is contemplated since 
so much has been invested in the plant 
as it has grown over a period of years. 
The original site was selected for a 
municipal water plant because of its 
nearness to the Maumee River, but, 
as the city progressed, the power plant 
was built here, too. Only a sidewalk 
separates the stack from U. S. High- 
way 24. 


Coal 


Coal is received by rail in hopper 
bottom cars at a siding approximately 
a mile from the plant. The city has 
its own siding built on a trestle so that 
the cars can be unloaded directly into 
dump trucks. At the plant the trucks 
back up to a ramp and dump their load 
of coal into an outside storage bin 
adjacent to the boiler house. In nor- 
mal times coal shipments are scheduled 
so that practically all coal is trucked 
directly to the storage bin. However, 
a 90 day stock pile of coal is main- 
tained opposite the plant along the 
river bank. When 
coal is stock- 
piled, a mobile 
clam shell is em- 
ployed. And 
when coal is used 
from this pile, an 


Either of these 
two condensate 
pumps have suffi- 
cient capacity for 
full load on the 
large turbine. 





automatic truck loader is available. 
Coal from the storage bin is elevated 
to a 70 ton overhead bunker from 
which it is discharged into the 1 ton 
hopper of the traveling weigh larry 


Ash Handling 


Ash from the large boiler is dis- 
charged into an ash cart which in turn, 
is dumped into a bucket elevator. 
The elevator empties into a steel ash 
hopper adjacent to the coal elevator. 
All ash is crushed and is utilized by 
other departments of the city. 

Power load at the plant is greatly 
affected by two local industries, one 
a canning plant and the other an al- 
falfa mill. These plants reach a peak 
in late August and early September 
and both cause heavy surges in the 
electrical demand. In order to guard 
against unusual load conditions, the 
operator plots the plant load every 
half-hour in a space allotted on the 
plant log sheet. Although the load 
follows somewhat of a regular pattern, 
the graph enables the operator to pre- 
dict the general trend of the load. 

Tentative plans are being made for 
the next plant expansion when a new 
400 Ib boiler will replace the two 
smaller units. The latter are now the 
only units in the plant not designed 
for 400 lb pressure; therefore, as 
soon as they are replaced, all boilers 
and turbines will be operated at 400 
lb to obtain even greater efficiencies 
and economies. 


LIST OF PRINCIPAL EQUIPMENT 
Stoker—Iron Fireman Corporation 
Turbine generator—General Electric Co. 
Motors—. eneral Electric Company, West- 
inghouse Electric Corp. 

Cooling water pumps—lIngersoll-Rand 

Combustion controls—Bailey Meter Co., Ha- 
gan Corporation 

Pump motors—Elliott Co., General Electric 
Co. 

Vent condenser—Elliott Company 

- Instruments—Bailey Meter Co. 

Recorders—Bailey Meter Co. 

Gages—(Ashcroft) Manning, Maxwell & 
Moore 

Mercury columns—Taylor Instrument Co., 
American Instrument Co. 

Condensers—Ingersoll-Rand, Elliott Com- 
pany 

Condensate pumps — Ingersoll-Rand (4), 
Elliott Co. (2) : 

Valves—Lunkenheimer Co., Crane Co., Wal- 
worth Co. 

Coal handling—Jeffrey Mfg. Co. 

Fly ash return system—lIron Fireman Mfg 


Co. 
Blowdown—Yarnall-Waring 
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STUDEBAKER'S WATER TREATING SYSTEM 
KEEPS BOILERS ON LINE LONGER 


New hot lime-soda process (supplemented by a phosphate treatment) was 
recently completed at South Bend and is rapidly overcoming scale and corro- 
sion difficulties throughout main maufacturing areas as well as in the boiler 
house. Automatic controls insure correct and uniform treatment at all times. 


JOHN M. BOWMAN, 


Superintendent of Power Plants, 


Studebaker Corporation, South Bend, Indiana 


ECENTLY the Studebaker Cor- 

poration completed another phase 
of the Company’s power plant modern- 
ization program at South Bend when 
a new hot process lime-soda boiler 
feed water treating system was placed 
in operation. The new water treating 
system was installed primarily to in- 
crease the service hours of all boilers, 
extend the life of the units, reduce 
maintenance costs and increase the 
efficiency of operation. 

This system is equipped with auto- 
matic controls to minimize supervision 
and insure exact uniform results, and 
has the capacity of treating 470,000 
lbs. of boiler feed water per hour. A 
supplementary phosphate treatment is 
also used to feed phosphate directly 
into the boiler drums when necessary 
to reduce the total hardness to zero. 
The major units of this system include 
two re-action or sedimentation tanks, a 
lime and soda mixing tank, eight fil- 
ters, a phosphate mixing tank together 
with the necessary feed pumps. 

Boiler feed make up in the Stude- 
baker power plant averages ‘around 
75% in the summer and approximate- 
ly 40% during the winter months. 
Raw water is obtained from a spray 
pond (which cools water from jet 
condensers of turbo-generator units), 
company wells, and city mains. The 
spray pond or condenser cooling water 
has the lowest calcium carbonate hard- 
ness, 21 grains; well water next with 
23 grains; and the city water the most 
with 30 grains. 

Water from any one of the three 
sources, or a combination of all three 
is pone by two motor driven cen- 
trifugal pumps (a third having been 
installed for standby) into either or 
both of the sedimentation tanks. Pre- 
mixed lime and soda in solution are 


Chemical feed pumps and circulation 
pumps are shown installed alongside 
base of lime and soda mixing tank. 


umped into the tanks, the quantity 
lelan closely controlled by automatic 
metering equipment. Steam for the 
treating process is supplied from the 
plant low pressure (3 psi) system or 
directly from the boilers (215 psi) 
through a pressure reducing valve. 
Treated water flows from the sedi- 
mentation tanks by gravity to a bat- 
tery of eight filters and is then pumped 
to the deaerating feedwater heaters. 

No storage of make up water is 
contemplated as either sedimentation 
tank can supply enough treated water 
for one hour. The hot lime-soda proc- 
ess reduces the hardness content to 
approximately 0.7 grains and the 
phosphate reduces the hardness in the 
boilers to zero. 

Chemicals for the sedimentation 
tanks are mixed in a mixing tank 
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which is 12 ft. in diameter and has a 
capacity of 3800 gallons. During 
peak operating conditions the tank is 
filled with lime and soda once in 
twenty four hours of operation. For 
the present water conditions, 3 lbs of 
lime and 11/4, lb of soda are utilized 
per 1000 gal of raw water. The lime 
and soda (which are stored in 50 lb. 
sacks for the lime and 100 Ib. sacks 
for the soda) are dumped into the 
feed chute of the mixing tank with 
the necessary water to make a slurry. 

Agitation is provided by a motor 
driven mechanical agitator, and two 
pumps continually circulate the mix- 
ture. The proportioned chemical slur- 
ry is collected in two dilution pots— 
one for each sedimentation tank. One 
spare pump, hooked-up to both dilu- 
tion pots, can supply slurry to either 





75 





All eight filters, which contain 8000 Ib of pea size anthra- 
cite coal, remove chemical particles from treated water. 


tank. Some of the sludge from the 
sedimentation tank is returned to the 
dilution pots and mixed with the slur- 
ry to accelerate the process and also 
to reduce the amount of chemical. 
Flow of the chemical slurry from 
the dilution pots is accurately con- 
trolled through proportioning mech- 
anisms located on the suction side of 
the sedimentation tanks’ supply pumps. 
A combination flow meter and Wheat- 
stone bridge actuate a timer and a 





diaphragm-operated shut-off valve that 
limits the rate of chemical flow. The 
flow meter, as the liquid passes 
through it causes the diaphragm valve 
to Open once every three minutes dur- 
ing all load conditions. The length of 
time the valve is open depends upon 
the hardness of the make up water and 
the subsequent setting of the timer. 
Chemical analysis of the treated water 
is made every two hours of operation 
and the timer is set accordingly to 











Three raw water pumps, located on right with backwash pump 
in rear foreground, are interconnected for maximum efficiency. 


either increase or reduce the flow of 
chemicals. Once the proportioning 
controls are set, however, the meter- 
ing of the slurry is automatic. 

Under present operating conditions 
both sedimentation tanks are in opera- 
tion during production loads and one 
sedimentation tank is employed for 
night and week end loads. 

Treated water from the sedimenta- 
tion tanks flows to the filters by gravi- 
ty. Each filter is a steel tank 7 ft 6 in. 








7 Raw Water Make-up 








Chemical 








Mixing Tank 


yd 

















a Backwash Pump 














7Y 




















\ 
Chemical Feed 
Pumps 














Chemical Recirculation 
Pumps 








Booster Pump 





2 Hotwell Pump 








Feedwater ft iler 
Feedwate o Boiler 2 


Hot well 








Flow diagram for new water softening system illustrates the flexibility of operation through parallel connection of equipment. 
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in diameter filled with 800 Ib of grad- 
uated sizes of anthracite coal. The fil- 
ters are hooked in parallel with a com- 
mon supply and discharge headers. 
Each individual filter is tied into the 
supply header by means of a three port, 
two way valve that is operated only 
when that filter is back-washed. 

Filters are operated for a period of 
24 hours and then backwashed one at 
a time. The suction side of the back- 
wash pump is connected to the two 
way valves located at the filter inlets. 
Each filter outlet header contains 59 
self-lifting strainer valves that slow 
down the rate of flow when the units 
are filtering treated water. However, 
when the two way valve is opened to 
shut off the supply from the sedimen- 
tation tank, and the pump started, 
treated and filtered water is drawn 
from the common discharge header. 
As the flow is reversed the valves open, 
and the backwash water is returned to 
the sedimentation tanks. The entire 
backwashing process is completed in 
only thirty minutes. 

After the treated water is filtered, 
it is picked up by a booster pump and 
circulated to one of two multi-jet feed- 
water heaters. Each heater is 10 ft in 
dia. by 24 ft long and has a storage 
capacity of 1680 cu ft. An 8 ft dia 
deaerator, which contains cast iron 
separating trays, is mounted on the 
top of the heaters. The tray stacks are 
a housed, and the shell and 
head plates are exposed to clean in- 
coming steam or deaerated water. 
Positive pressure is maintained in this 
housing, with the oxygen being re- 
duced to below 0.005 cc per liter of 
effluent water. Degasification and 
concentration of gases take place in a 
separate tray stack housing located in 
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New building for 
lime-soda equip- 
ment has exposed 
sedimentation 
tanks, which are 
insulated to retain 
heat for process- 
ing. 


the heater top. 
This compart- 
ment is readily 
accessible for 
cleaning and 
maintenance. 
Steam vented 
from the heater 

—approximately 
35,000 Ib per 
hour — is cis 
charged into the 
sedimentation tank to supplement the 
steam from the boilers. 

After an analysis is run on the treated 
water, the automatic soda and lime 
metering controls are set. If it becomes 
necessary to reduce the hardness to a 
greater degree, a battery of seven phos- 
phate chemical feed pumps is started. 
These pumps feed phosphate to the 
drum of each boiler that is on the line. 
Metering of phosphate to the drums is 
controlled by a cycle control timer 
which controls the number of minutes 
the pump will operate per hour. The 
capacity of each pump can be altered 
by changing the length of stroke of 
the pump or by 
replacing the 
plunger unit as- 
sembly with a 
larger or smaller 
assembly. The 
average phos- 
phate concentra- 
tion provided by 


these pumps is 
ene HS to “ 30 
ppm. 


All of the 
lime-soda proc- 


O 


Panel board con- 
tains controls that 
operate the chem- 
ical soda-lime 
process to soften 
470,000 gph of 
raw water. 


1950 


ess equipment is housed in a new 42 ft 
by 47 ft two story structure, with the 
second floor allocated entirely to chem- 
ical storage. Chemicals are received in 
30 ton lots by rail and are unloaded 
from a conveniently located railroad 
siding adjacent to the water treatment 
house. Phosphate, since this process 
equipment is not located in the new 
building, is stored in 500 lb paper 
drums in the boiler house. 

Color schemes employed throughout 
the Studebaker power plant were 
adopted for all equipment and piping 
in the new water treatment building. 
Units, such as pumps, motors, and 
heavy operating apparatus are given 
a coat of willow green. The over-all 
color scheme is as follows: high pres- 
sure steam (200 psi)—orange; low 
pressure steam (3 psi)—buff; raw 
water — white; treated water — dark 
green; back wash water—light blue; 
chemical—yellow; air supply—white 
with black banding; electrical con- 
duits—aluminum; and all structural 
steel and tanks—light grey. 

The present modernization program 
in the Studebaker Automotive Power 
Plant was inaugurated in 1940 and 
since that time three new boilers, a 
new twin air compressor, and the feed 
water treating plant have been installed. 
The three boilers are rated at 210,000 
lbs per hour each, at 200 psi 500° F 
steam. The air compressor has a Ca- 
pacity of 3000 cfm, at 115 psi. Instal- 
lation of the latest boiler unit was made 
in May 1949, while the air compres- 
sor was installed in October of 1949, 
and the treating plant was completed 
in December 1949. 
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SYNTHETIC OIL EXTRACTED FROM 
CALIFORNIA SANDSTONE 


Based on a recent report of the Bureau of Mines, this article describes re- 
sults and laboratory procedures on the recovery of oil from bituminous sand- 
stone deposits. Latest tests indicate that efficient bitumen extraction of 
24.7 gallons per ton of stone by the hot water separation process is possible. 


GS. 8B. SHEA, 
R. V. HIGGINS, 


Senior Petroleum Engineer, and 


Associate Petroleum Engineer, Bureau of Mines, 


Petroleum Field Office, San Francisco, Calif. 


ESULTS of recent laboratory 
R tests indicate that the extraction 
of oil from bituminous sandstones by 
the hot water separation process may 
have some possibilities in supplement- 
ing our future synthetic fuel supply. 
Recovery of bitumen—the tarry sub- 
stance from which gasoline and oils 
are extracted—has reached 24.7 gal 
per ton of sandstone. 

Research on oil-impregnated sand- 
stone deposits found near Edna, Cali- 
fornia was started during the early 
years of World War II, when the 
petroleum industry along the West 
coast was hard-pressed to satisfy the 


expanded demands for petroleum 
products, particularly fuel oil. Al- 
though the urgency of the demand 
was eased somewhat by the ending of 
the war, the studies are continuing; 
unprecedented postwar needs may 
cause exploitation of bituminous sand- 
stone deposits sooner than previously 
anticipated. 

To date the tests have demonstrated 
that the hot water method may be ap- 
plied satisfactorily to separating hy- 
drocarbons from sandstones, but the 
presence of mineral salts and fine silt 
in the Edna samples still complicates 
the operations. The work has not yet 


advanced to the pilot-plant stage and 
certain operating problems remain to 
be solved. 
Principles 

Basic principle of the hot water 
separation process is the displacement 
of bitumen from sand grains by wa- 
ter. Whether the oil is completely dis- 
placed depends upon the properties 
of the water. The tests have disclosed 
that certain alkaline solutions are more 
effective than pure water and complete 
displacement takes place when the 
sandstone is neutral or slightly alka- 
line. Complete displacement also de- 
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Fig. 1—Flow sheet of laboratory hot water separation plant. 
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1, pulp inlet; 2, scrapers; 3, chain drives; 4, drive shaft; 5, bitumen discharge; 6, steam inlet; 7, glass windows; 
8, trough for overflow of bitumen; 9, adjustable openings; 10, impellers; 11, steam chest; 12, steam outlet; 
13, screw conveyor; 14, sheet metal trough; 15, sand-tailings discharge. 
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Fig. 2—Diagrammatic drawing of multiple-cell flotation unit. 


pends upon a thorough disintegration 
and mixing of sandstone with the dis- 
placing medium. 

Aside from giving the sandstones a 
preliminary hot water bath, the sys- 
tem consists of three major operations: 

1—Heating and mixing the bitu- 
minous sandstone with enough water 
and alkaline reagent to form a pulp, 
in which the bitumen is displaced 
from the sand grains by the water. Ef- 
ficient separation also depends on the 
occulation of enough air in small bub- 
bles in the pulp to form an oil froth 

2—Separating the oil froth from 
the walk by submerging the pulp in 
hot water. The oil froth floats to the 
surface and the sand grains, free of 
bitumen, sink to the bottom 

3—Removing the water, sand, and 
silt from the oil froth by dilution of 
the bitumen with light oil, and then 
settling. 


Solubility 


Soluble mineral salts in Edna sand- 
stones, consisting largely of iron and 
calcium sulfates with some sodium 
and aluminum sulfates, made water- 
washing of the sandstone necessary. 
These impurities were found to have 
a detrimental effect upon the recovery 
of bitumen, as they reacted with the 
aikaline reagents used in the pulping. 
They also precipitated insoluble ge- 
latinous iron me | calcium hydroxides, 
which formed slimes with the fine silt 
released in the pulping operation. In 
early tests the slimes were deposited 
on the sand bed in the flotation cells 
and impeded separation of the bitu- 
men; in fact, the slimes were found to 
contain up to 50% of the bitumen. 

Preliminary washing with hot wa- 
ter removed nearly all of the soluble 


iron and calcium salts, and thereby 
eliminated one of the more trouble- 
some problems of earlier experiments. 
Hydrolysis of the ferrous sulfate made 
the sandstone distinctly acid, which 
precluded the separation of any bitu- 
men in the washing process. Also, re- 
moval of salts reduced the quantity of 
reagent necessary to maintain alkalini- 
ty. 

Separation 


In the hot water separation process 
sandstone is discharged into a revolv- 
ing screen drum, which is partly sub- 
merged in a tank of hot water (Fig. 
1). As the drum revolves, the hot 
water, aided by the abrasive action of 
the sandstone lumps and the rolling 
action of several iron balls inside the 
drum, disintegrates the lumps to par- 
ticle sizes small enough to pass through 
6-mesh screen. 

Disintegrated sandstone receives a 
first washing as it falls through the 
water to the bottom of the tank and is 
removed slowly by a screw conveyor. 
Partly washed sandstone falls from the 
end of the screw conveyor into the 
first unit of the multi-stage counter- 
current washer, where it is slowly 
churned through the wash water by a 
screw conveyor into the second and 
similarly, into the third unit of the 
washer. The washed sandstone is dis- 
charged from the last unit onto a 
screen, where some of the contained 
water is drained off before the stone 
is transferred to the pulper. The hot 
wash water flows through the tanks 
concurrently to the movement of the 
bituminous sands and becomes pro- 
gressively enriched with soluble salts. 
The water is trapped between each 
tank and the silt is allowed to settle 
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out. Each tank is steam-jacketed and 
the temperature of the wash water is 
maintained at 175° F. 

To form a frothy alkaline pulp the 
washed sandstone is heated to 210° 
and mixed in a rotary pulper with a 
light gravity fuel oil diluent and 
aqueous solutions of sodium car- 
bonate and/or sodium silicate. Addi- 
tion of the light oil diluent to the pulp 
facilitates displacement of the bitumen 
by solvent action. Then too, flotation 
of the froth was speeded by reducing 
the viscosity and specific gravity of 
the bitumen. 


Oil Froth 


Oil froth is separated from the sand 
grains by nctuting the pulp into 
hot water at 210° F in the multiple- 
cell flotation unit shown in Fig. 2. 
Pulp is dumped into a hopper, which 
automatically delivers the mixture at 
a predetermined rate into the first com- 
partment of the unit. Impeller blades 
churn the pulp and most of the aerated 
oil froth separates from the sand and 
rises to the surface of the water. Ad- 
ditional churning takes place in the 
remaining three cells. The sand tail- 
ings from the last cell are removed by 
means of a screw conveyor. Revolving 
horizontal scrapers skim the froth 
from the water into a discharge 
trough, at which point additional 
diluent is added. The froth-diluent 
mixture then passes through a steam- 
jacketed conduit to the screw mixer. 

The slow action of the screw thor- 
oughly mixes the bitumen in the dilu- 
ent, and the diluted solution overflows 
through the outlet near the top of the 
mixer. A constant temperature of 180° 
is maintained on the mixing tank. 


( Continued on page 119 ) 
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PROPER GROUNDING OF 
ELECTRICAL EQUIPMENT 


In this second article of his series on neutral grounding of industrial pow- 
er systems, the author continues his description of grounding methods for 
medium and low voltage systems and discusses in addition the selec- 
tion of resistors, as well as the grounding of portable electrical units. 


W. F. STRONG, industrial Power Division 
Industrial Engineering Divisions, General Electric Company 


OLID and low-value reactance 

methods of grounding generally 
produce high magnitudes of fault cur- 
rent, and resistance grounding produces 
low values. In medium voltage sys- 
tems, considerable kva capacity is often 
present in large, expensive, rotating 
equipment such as generators and mo- 
tors. Ground faults which occur be- 
tween the rotating machine windings 
and laminations may cause severe 
“burning” of the iron if the fault cur- 
rent is high or persists beyond a few 
cycles. This type of damage is costly, 
since it means both re-stacking and re- 
winding the machine, which, in addi- 


tion, is out of service for a long period. 
Consequently, in medium voltage sys- 
tems, a fault current low in magnitude 
is desirable to aid in restricting the 
damage to one or two coils of the wind- 
ing that can be quickly and inexpen- 
sively replaced. For these reasons, re- 
sistance grounding is recommended for 
medium voltage systems. An example 
is indicated by Fig. 5. 

Also in the case of low voltage sys- 
tems, low fault currents are desirable. 
However, in this instance, the resist- 
ance of the ground return path may 
greatly reduce the actual fault current 
in comparison with the available cur- 


rent. For example, the three-phase fault 
current on a 13.8 kv circuit supplied 
by a 15,000 kva transformer is 18,000 
amperes. A value of 0.1 ohm ground 
resistance has practically no effect and 
the ground current is also 18,000 am- 

eres. But a 480 volt circuit supplied 
* a 1000 kva transformer has 17,300 
amp, three-phase fault current, and 
only 2750 amp ground-fault current 
for 0.1 ohm ground resistance. There- 
fore, to insure positive tripping of cir- 
cuit breakers and because of ground 
resistance effects, low voltage systems 
should be solidly grounded. Fig. 6 
supplies an example. 








TABLE Il 
Grounding Low-Voltage Systems 
240/120 volt 208Y/120 volt 230 volt 
1-phase 3-phase 3-phase 








Practice 
Grounding 


Always operate 
grounded’ 








grounded’ 





| 


Desirable to operate 
| Always operate grounded.” If system 

is new, prefer chang- 
ing to 460Y. 


460 volt 575 volt 
3-phase 3-phase 
operate operate 

grounded® grounded® 








Ground generator neutrals solidly or through low-value reactance. 





Practi 
Systems having oe 
WYE-connected 

Remarks 
generators 





Systems NOT 
having Wye- 
connected 
generators 


Practice 





Remarks 





1. Total capacity of generators should be adequate for grounding. See Table V. 

2. Grounding reactor is required only where generator is not sufficiently well-braced to withstand 
magnetic foces of ground fault current when neutral is solidly grounded. Check generator manu- 
facturer for generator reactance and braced rating. 


Use standard, RM 
delta-connected sub- 
stations plus ground- 
ing transformer. Al- 
ternatively operate un- 
grounded. 








Use wye-connected secondary, unit- 
substations with neutral grounded 
solidly. If only delta-connected trans- 
formers available, use aa 
transformer or operate ungrounded. 


Ground 
transformer 
neutral solidly 


Solidly ground 
transformer 
mid-tap 

















1. Total capacity of transformers should be adequate for grounding. See Table V. 

2. Grounding transformers, if used, should pass ground fault currents equal to at least 25% of 3-phase 
value. Check adequacy of this fault current for tripping circuit breakers and any fuses on system. 
Cannot take single-phase, line-to-neutral loads off system when grounding transformer is used. 








Notes: 1. Requirement of National Electric Code (section 2514) 
2. Standard RM transformers are delta-connected, thus decision to ground is affected by 
cost of or compared with value of protected system. 
3. Standard RM transformers are wye-connected thus cost of grounding is low compared 
with advantages obtained. 
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ia i _ ok Grounding Resistor Current 
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A dedatinde 
I tT | 
: O Equipment Ground | Differ- Pilot 
GROUNDING Y, Protected Over- __ ential Wire 
RESISTOR —ft— —— -{- | current | 
T Se sy 
7 A. Wye-connected 
= — motors 100%, 100% | 
m, 7 a , and transformers | 
51 (5iN) Liana) J_(51)(5in) Thine ee 
3 Pa a Niet B. Delta-connected | 
generators, motors 40%, 40%, ; 
’ ' ‘ and transformers | | 
FEEDER | | 50%, 
C. Lines & Cables 20%,* | | (ve FO) 
Low Voltage Fig. 5 — Medium | (type 1JD) 
voltage systems ——a — ne | ——_—— 
In addition to the general conclusion require a low 0. B | . 
that low voltage systems should be ™agnitude fault aces | | 50% 


. urrent t tr 
grounded, several — —_ eae sien Sa reer sts 


egg a - damage to coil 
which influence the decision in specific windings. *Where ground overcurrent relays for lines and cables also serve 


instances should be considered. For for back-up protection for machines or transformers, this value 
that purpose a tabulation of recom- should be 100 percent. 

mended practice, Table II, for the 
common voltage levels is provided. 











and fuses. Thus, the economics for  zero-sequence reactance of generators. 


























In only one case, namely 230 volt 230 volt systems may indicate un- This value of current may exceed the 
systems, is a delta-connected secondary = grounded operation. However, in all rating for which the generator is 
transformer the only standard. In such _ other cases the neutral may be readily —_ braced. Accordingly the addition of a 
systems either a grounding transformer _ provided and the advantages of ground- low-value reactance, in the neutral of a 
may be employed to establish a neu- ing can be obtained at little or no — generator which is used for grounding, 
tral or the system may be operated un- increase in system investment. is necessary. 
grounded. In practice, a grounding When a generator neutral is used A summary of grounding practice 
transformer for a low voltage system for grounding, the ground-fault cur- for medium voltage systems is given 
is relatively large so that its impedance rent may exceed the three-phase fault in Table III. In this class, too, certain 
will be low enough to pass sufficient current which the generator can pro- voltage levels are commonly provided 
fault current to trip circuit breakers | duce because of the characteristic low with wye-secondary transformers and 

TABLE Ill 
Grounding Medium Voltage Systems _ 
2400 voit 4160 volt | 4800 volt 6900 volt 11.5-13.8 KV 
3-phase 3-phase 3-phase 3-phase 3-phase 
= - — : os — |—— = ————— 
Groundin Desirable to : Desirable to | Desirable to 2 
mee ony operate grounded’ | Operate grounded | operate grounded’ | operate grounded’ [Speate grounded 
| 
Practice Use Resistance Grounding 














Systems having 1. Generators used for grounding should be of adequate size. See Table V. 

WYE-connected |2. When severe lightning exposure is present, generator may be grounded through low value 
generators Remarks reactance to permit use of grounded-neutral type of lightning arrestors. 

3. Small systems, where the resulting ground fault current would not be excessive, may be reactance 
grounded if desired in the interest of economy. 





Use standard delta- | Use wye-connected | Use standard delta- | Use standard delta- | Use wye-connected 


Prectt connected transfor-| secondaries in| connected transfor- | connected transfor-| secondaries in 
ractice || 


Systems NOT |mers plus ground- transformer step- | mer plus ground- mers plus ground- transformer step- 
having Wye- ‘ing transformer re- | ping down to this ing transformer re- ing transformer re- | ping down to this 
pric, Rha sistance grounded |level; resistance | sistance grounded | sistance grounded’ | level; resistance 
generators | grounded | grounded 








(1. Transformers used for ponte should be of adequate size. See Table V. 
Remarks || 2. In small systems where the resulting ground fault current would not be excessive, power transformers 
or grounding transformers may be solidly grounded in the interest of economy. 











Notes: |. Standard RM transformers are delta-connected, thus decision to ground is affected by 
cost of grounding compared with value of protected system. 
2. Standard RM transformers are wye-connected, thus cost grounding is low compared with 
advantages obtained. 
3. In 6900 volt steel mill systems having large transformers, the 6900 volt winding of source 
transformers (not 6900 volt—low voltage load center unit) should be wye-connected to 
facilitate grounding. ; 
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can therefore be grounded at no addi- 
tional cost for establishing a neutral. 
These are 4160 volt and 13.8 kv levels. 
In addition, these voltages make best 
use of.the standard circuit breakers and 
offer economy in the application of 
other system components. 


Resistor Selection 


Grounding resistors are commonly 
specified by their current rating. An 
800 amp resistor is one which will pass 
800 amp current when a ground-fault 
occurs in the system. The resistor 
ohmic value is equal to system line-to- 
neutral voltage divided by its current 
rating. For example, a 1000 amp re- 
sistor for a 13.8 system has 

13,800 
———— = 8 ohms 
1000 x 1.732 
A 1000 amp resistor for a 4160 volt 
system has 2.4 ohms resistance. The 
system impedance has only a small 
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Fig. 7—Ground re- 
sistors will pass 
full rated current 
when a fault oc- 
curs in this sys- 
tem. 





(a) SYSTEM NEUTRAL 
UNGROUNDED 
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‘IN GROUNDED 
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(b) SYSTEM GROUNDED 
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effect on the magnitude of ground- 
fault current, since it is chiefly react- 
ance and this adds, Fig. 7b, at right 
angles to the grounding resistance. 

Factors which determine the current 
rating of a grounding resistor for a 
particular system are: (1) the mini- 
mum value of ground-fault current 
which will provide positive tripping of 
ground relays, and (2) the maximum 
value which will avoid excessive dam- 
age in the event of a fault. 


Requirements 


Studies of relaying requirements of 
generators, transformers, feeders, and 
other parts of power systems have 
led to general recommendations for 
ground-fault protection of them. These 
conclusions are summarized in Table 
IV. The explanation of this table is 
as follows: 

(1) Each relay in the system has a 
minimum grounding resistor current 
rating, which will provide adequate 
fault protection. Therefore, to deter- 
mine a single grounding resistor that 
will be suitable for all relays, the 
largest current rating, in accordance 
with Table IV, should be selected. 

(2) For example, in Fig. 8, one 
generator has a 1200/5 CT. Assum- 
ing differential protection, Table IV, 
Part A, shows that the grounding re- 
sistor current rating should be 100% 
of the CT rating or 1200 amperes. 
For the tie circuit, assuming ground 
over-current relays, Part C of the table 
shows that the grounding resistor cur- 
rent rating should be 20% of 800 amp 
or 160 amperes. Surveying all other 
CT’s and relays in the system, the 1200 
amp is found to be the largest figure 
and should be specified for both 
grounding resistors. An important fact 
to note is that both resistors should be 
rated 1,200 amp, since times may be 
encountered when only one generator 
is in operation. This means a total 
ground current of 2400 amp when 
both generators are operating. 

Standard current ratings of ground- 


Fig. 8—Relay grounds are sized accord- 
ing to the minimum capacity of largest 
resistor. 
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ing resistors are: 300, 400, 600, 800, 
1200, 1500, 2000 amperes. The stand- 
ard voltage ratings are the line-to- 
neutral and the line-to-line voltages of 
the system. Both are given to avoid con- 
fusion as to which voltage is meant 
Thus, for a 2400 volt system, the line- 
to-neutral voltage, and therefore, the 
resistor voltage, is 1380 volts. Like- 
wise standard resistors are designed for 
4160, 6900 volt, and 13.8 kv systems. 


Grounding resistors are usually spec- 
ified to withstand rated current for 
10 seconds. In some instances 30 
second or one-minute resistors may be 
thought applicable to permit time for 
an operator to shift load or change 
other system operating conditions be- 
fore the resistor backup relay operates 
However, experience has shown that 
this interval is far too short for any 
switching to be done; consequently 10 
sécond resistors are recommended. 


Cast-grid resistors are utilized for 
indoor service and stainless steel for 
outdoor installations. 

A complete grounding resistor spec- 
ification includes: current rating; sys- 
tem voltage; whether cast grids or 
stainless steel units are to be used; and 
time interval rating. 


Portable Units 


In large excavating operations — 
such as open pit mines or wherever 
electrically-operated, portable machin- 
ery is employed—a shock hazard is 
present whenever a ground-fault occurs 
in the equipment. Properly grounding 
the supply system neutral will mini- 
mize this hazard. Methods in such 
cases include high resistance ground- 
ing which will produce approximately 
50 amp ground-fault current. Sensitive 
ground relays must be included to iso- 
late faulty circuits from the remainder 
of the system. A ground return path, 
provided by cable ground wires plus 
overhead ground wires, should have a 
maximum resistance of two ohms to 
limit the possible shock voltage to 100 
volts. In practice, the actual shock 
voltage will be less due to the shunting 
effect of the earth resistance itself. 

The third and final article is sched- 
uled for next month’s issue. 
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| | AIR EJECTORS & RELIEF VALVES 
| NEEDED FOR CONDENSER SYSTEMS 
Continuing his discussions of industrial turbine condensing systems 
and equipment, the author supplies data, several curves, and 
basic information necessary to insure proper selection of these im- 
portant components. This is the third and last article of a series. 
0, 
d . 
o TYLER G. HICKS, 
"i Hicks Associates, New York 
it 
a vo. factors that are impor- 
- tant in planning condensing sys- 
4 tems for industrial power plants were TABLE | 
" discussed in the first two parts of this PERMISSIBLE PRESSURE RISE FOR BACK PRESSURE VALVES 
series. Knowledge of these factors is Rated pressure, Permissible pressure rise above rated value, psi gage 
c- of value to industrial plant engineers psi gage When valve starts to open When valve is fully open 
of and executives because applications of 0 to 4.99 7 12 
30 condensing turbines are rapidly in- 5 to 10.99 8 13 
be creasing in many areas. In this final 11 to 38.99 " 16 
or article of the series, information is 39 to 70.99 20 30 
- supplied on two other important com- 71 to 99.99 25 35 
af ponents of the condensing system— 100 to 149.99 30 45 
steam jet air ejectors and atmospheric 150 to 199.99 35 55 
at relief valves. 200 to 249.99 40 65 
ny ate 250 to 299.99 50 80 
10 Air Ejectors 300 to 349.99 55 90 
Atmospheric air enters condensing 350 to 399.99 65 105 
or systems through leaks in joints, glands, 400 to 449.99 75 120 
or and packings. A small amount of non- 450 to 499.99 80 130 
condensable gas also enters the con- 500 to 549.99 90 145 
“C- denser with the exhaust steam from the 550 to 599.99 %5 155 
1S- turbine. Since air and other noncon- 
or 
ws densable gases are poor conductors of 
heat, they must be removed from the 
condenser to prevent a reduction in 
the obtainable condensation. Com- 
me plete prevention of air leakage and 
™ collection of other gases in a condens- 
rd er is impossible; hence some means 
" must be provided -for their removal. 
- Today the steam jet air ejector is re- 
1B garded as one of the most dependable 
ra and economical means known for re- 
d moving undesirable gases from con- 
ly densers. 
ve Principles 
10- Simple operating principles of steam 
er jet ejectors are well understood by 
h, most engineers. Fig. 1 shows graph- 
us ically the pressure and velocity rela- 
a tionships existing during flow through 
to an ejector. These curves are applicable 
00 to any stage of an ejector, provided the 
ck fact is recognized that each stage oper- 
n 
8 Typical power plant steam jet air ejec- 
rt tor has twin elements and a single shell 
: for the inter- and after-condensers. 
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Fig. 2—Condensate from the condenser 
hotwell is utilized in the inter- and 
after-condenser for cooling the steam- 
air mixture. 


ates at a different pressure. 

Two-stage ejectors are the most 
common type installed in industrial 
power plant condensing systems. Such 
units may have either single or twin 
elements, according to the initial ex- 
penditure permissible for air removal 
equipment. In a single element unit, 
only one steam nozzle is employed in 
each stage, but two nozzles per stage 
are incorporated in twin element ejec- 
tors. Each nozzle has the full air re- 
moval capacity required for the sys- 
tem, and pressures down to 1 in. Hg 
absolute can be maintained by two- 
stage ejectors. Motive steam pressures 
usually range from about 70 to 350 
psi, although higher pressures can be 
utilized if necessary. 

Modern two-stage ejectors often 
combine the inter- and after-surface 
condensers in a single shell. Conden- 
sate is the cooling medium in both 
condensers, not only because a slightly 
better over-all plant heat balance is 
obtained but also because raw water 
is undesirable from the fouling stand- 
point. Recirculation of condensate to 
the main condenser hotwell is neces- 
sary during light loads to assure ade- 
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quate cooling. Fig. 2 shows a typical 
piping arrangement for a two-stage 
ejector installed with an industrial 
power plant condenser. 


Performance 


Approximation of the most eco- 
nomical ejector capacity can be made 
from the curves in Fig. 3. Curves are 
valid for absolute pressures between 1 
and 3.5 in. Hg absolute, as the ejector 
design pressure for this range has been 
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established as 1 in. Hg absolute. Thus, 
an ejector for this condenser (31,800 
Ib of steam/hr) selected in Part I of 
this series would have to be able to 
handle 14.5 lb of dry-air leakage per 
hour. The ejector would consume 200 
lb of steam per hour at a design ca- 
pacity of 48.5 lb of air vapor mixture 
per hour. A unit selected for these 
conditions would be the most econom- 
ical. 

Ejector performance is, of course, 
based on well maintained and tight 
condensing systems. Air leaks around 
gage glasses, pump shafts, and valve 
stems can overload the ejector with a 
resultant decrease in efficiency and 
economy. Extensive experience with 
industrial power plant air removal 
equipment has shown that better econ- 
omy is obtained by keeping the con- 
densing system air-tight than by buy- 
ing and operating an oversize ejector. 
Air ejector initial and operating costs 
increase with capacity. Hence, the 
most economical capacity ejector, in 
conjunction with a tight condenser, is 
the best assurance of low first and op- 
erating costs. 

Important factors that affect steam 
air ejector performance include: (1) 
Operating steam pressure, (2) steam 
quality, (3) back pressure, and (4) 
condensing water supply. 

Too low a steam pressure at the 
ejector nozzle will always reduce op- 
erating efficiency considerably. Pres- 
sures between 50 and 70 psi cause a 
marked increase in steam consumption. 
If available, steam at a higher pressure 
should be employed to supply the 
motive force. Customary planning 
practice specifies the lowest steam 
pressure that will ever be encountered 
with the ejector, and, once the unit is 


Fig. 1—Pressure and velocity relation- 
ship curves in an ejector show how ini- 
tial steam energy is converted into 
velocity energy. 
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installed, daily checks should be made 
to see that proper pressure is main- 
tained at all times. 

Excessive steam pressures will also 
cause an increase in ejector steam con- 
sumption. The unit, however, will 
continue to operate satisfactorily with 
only a slight decrease in capacity. In- 
crease of steam consumption is in di- 
rect proportion to the ratio of operat- 
ing pressure to design pressure. 
Excessive pressure variation at the 
ejector inlet is prevented by the cus- 
tomary practice of installing a pressure 
regulating valve ahead of the inlet. 
Such an arrangement has a slightly 
higher first cost, but the savings in 
steam consumption is worthwhile. 

Wet steam reduces ejector capacity 
and erodes nozzles and diffusers; con- 
sequently a slight degree of superheat 
in the ejector steam supply is desirable. 
In addition well insulated steam sup- 
ply lines, together with an adequately 
sized separator in the line, help to pre- 
vent moisture entering the ejector. 
Extreme care is necessary to prevent 
moisture entering small capacity ejec- 
tors, because such sizes are more ad- 
versely affected by the moisture than 
are large units. 

Normal design back pressure for 
power plant air ejectors is about 31 in. 
Hg absolute. Equipment suitable for 
back pressures up to 10 psi gage are 
available, but the steam consumption 
is considerably greater than standard 
ejectors. Increase of back pressure be- 
yond the design value will produce a 
risé in steam consumption and the ab- 
solute pressure maintained in the con- 


Fig. 3—Graph for determining the most 
economical capacity of steam jet air 
ejectors serving condensers operated 
between 1 and 3.5 in. Hg absolute. 





denser. To restore the condenser pres- 
sure to its normal value, the operat- 
ing steam pressure must be increased, 
and this will cause a decrease in ca- 
pacity as noted previously. The im- 
portance of maintaining the correct 
back pressure can therefore be readily 
appreciated. 

Condensing water for inter- and 
after- condensers must be supplied at 
a pressure of about 5 psig. The maxi- 
mum pressure that will be encountered 
must be specified to permit proper de- 
sign of water boxes and tube sheets. 

Most industrial power plant con- 
densers are fitted with an atmospheric 
relief valve to protect the shell and 
turbine exhaust from excessive pres- 
sure when the vacuum is lost. Loss of 
vacuum can result from cooling water 
failure, operation of the vacuum break- 
er, increased air leakage, or sudden and 
complete tube sheet fouling. 

Relief valves are required to pass 


These condensers, with C. |. water 
boxes and Hotwell, are evacuated by 
double element single stoge ejectors. 


all the steam which may reach the tur- 
bine exhaust. The maximum pressure 
rise permissible in the exhaust steam 
during the relieving period is 10 psig. 
Single or multiple-disk valves can be 
selected in accordance with the reliev- 
ing capacity desired. Usual practice is 
to provide a “water seal” over the 
disks to prevent leakage of air into the 
condenser through the relief valve. 
Water flow to the seal is manually 
controlled and requires careful atten- 
tion to assure an airtight joint. 

All other outlets from industrial 
steam turbines, such as_ extraction 
openings, must also be protected with 
relief valves. The permissible pressure 
rise in these valves is usually higher 
than in atmospheric relief valves 
(Table 1). Relief valves are always 
connected in the piping between the 
turbine and the first shutoff valve— 
never beyond the shutoff. For auto- 
matic extraction turbines the design 
extraction pressure should be multi- 
plied by 1.25 before utilizing Table 
1. Relief valves are never supplied as 
part of the turbine; consequently spe- 
cial care is necessary when selecting 
them to make sure they are suitable for 
the particular installation. 

Discussion in the three articles of 
the series have covered only the major 
items in modern condensing systems. 
A multitude of smaller items—such as 
piping, valves, thermometers, pres- 
sure and vacuum gages, and cleaning 
equipment—must also receive proper 
consideration by plant engineers and 
executives during system planning. 
Good planning is more than simply 
good practice; it is absolutely neces- 
sary to obtain a reliable plant that will 
furnish all steam and power required 
for industrial production. 
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GOSHEN’S 3200 HP DIESELS 


ALSO GENERATE STEAM 


Two new engines are equipped with combination waste heat boilers and snub- 
bers to recover heat of the exhaust, minimize noise, and increase over-all 
thermal efficiency. Oil preheaters, utilizing some of the recovered heat, will 
permit use of lower cost fuel. New cooling tower can handle 4000 gph. 


MERLE J. MILLER, Superintendent of Utilities, 
City Light and Water Works, Goshen, Indiana 


DDITION of two new 2 cycle 
A 3200 hp Diesel units at 
Goshen, Indiana’s power plant has 
not only increased the power capacity, 
but waste heat boilers reclaim heat 
from Diesel exhaust. Low pressure 
(0 to 3 psi) steam from these boilers 
is sufficient for heating the station in 
winter, as well as for heating a lube 
oil filtering system. Steam also will be 
utilized to heat fuel oil, when an oil 
heater is installed. This will permit 
purchasing No. 4 oil instead of the 
No. 3 fuel now burned. 

Formerly, the station’s older units— 
three of 900 hp each and one 1400 hp 
Diesel engine-generator—were han- 
dling 75% of all commercial and resi- 
dential service plus 35% of the city’s 
industrial power needs. The remainder 
of the energy required was purchased 
from a private utility company. The 
new units were installed to eliminate 
the purchased power and to prepare 
for expected growth in the demand 
for electrical energy. 


eee ce, 


Both new Diesels, in this expansion 
program, are eight cylinder, mechani- 
cal injection units, and when operated 
at 225 rpm they are capable of de- 
veloping 3200 hp. Each unit is direct 
connected to a 3125 kva alternator, 
which generates 4160 volt, 60 cycle, 
3 phase current. Field current is sup- 
plied by individual 40 kw, 125 volt 
d-c exciters, chain connected to the 
main drive shaft and operated at 1150 
rpm. 


Heat Recovery 


Each Diesel has a separate exhaust 
system and waste heat boiler. The ex- 
haust gases flow through a net work 
of tubes and give up Diesel combus- 
tion heat to the boiler water, before 
passing noiselessly to the atmosphere. 
Operational plans call for either one 
or both of the new Diesels to be on 
line at all times, so steam can be gen- 
erated during the summer months. 

Steam generation, during low load 
periods, is limited by varying the boil- 
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er water level. A feedwater pump runs 
continuously and at low steam demand 
a spill control valve returns excess 
water to a zeolite storage tank. As the 
steam demand increases, the spill valve 
closes, thus raising the boiler water 
level. Both waste heat boilers are pro- 
tected by means of a flue gas cortrol. 
If a fire occurs in the boiler, the water 
level is automatically raised. High 
steam pressure is relieved during low 
demand periods by venting steam 
through relief valves. 

Steam furnished to the lube oil 
filter system is slight, and for this rea- 
son the condensate is wasted. How- 
ever, all the condensate from the sta- 
tion’s heating system, during the 
winter, is returned to the boiler. Make- 
up water, when required, is obtained 
from the zeolite storage tank. 


Storage 


All Diesels, at the present time op- 
erate on unheated No. 3 fuel oil. How- 
ever, arrangements are already under- 
way to change over to No. 4 fuel oil. 
The new fuel, in addition to being 
preheated to 140° F, will be run 
through a centrifuge before it is dis- 
charged into the ignition chamber. Fuel 
oil can be either trucked in or received 
by rail in tank cars. Unloading is at a 
conveniently located truck ramp or 
railroad spur. Bulk storage is accom- 
modated in three 20,000 gal hori- 
zontal tanks, one 60,000 gal vertical 
tank, and two newly installed 100,000 
gal tanks, all of which are above 
ground. Day storage is limited by city 
code to four 275 gal tanks located in 
the basement. 


One of the two new 3200 hp Diesel 
generators recently placed on line. 
Large exhaust duct connect to waste 
heat boiler in adjacent room. 
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Scavenger Air 


Two scavenger air systems—one 
for each Diesel—consist of inlet air 
stacks, automatic and continuous oil 
bath air filters, and turbine blowers. 
The blowers are direct connected to 
250 hp 3500 rpm 3 phase induction 
motors, and the rated capacity of each 
unit is 1500 cfm at 2.75 psi. The blow- 
ers operate only when their compan- 
ion Diesel engines are on line. 


Alarm 


Individual alarm systems are incor- 
porated for both new Diesels. A warn- 
ing horn sounds when the lube oil 
level is low, when: the fiel oil level in 
the day storage tanks is low, or when 
oil or water temperatures are exces- 
sively high. Diesel speed is controlled 
by an overspeed trip, which auto- 
matically moves the fuel regulator 
shaft and limits fuel flow to the cyl- 
inders. 


Cooling Water 


One new water cooling tower has 
been installed capable of handling a 
maximum of 4000 gph. The tower 
was designed to have a temperature 
differential of 14° F during extreme 
summer weather conditions. Three 
circulating pumps discharge chilled 
water from the tower to a jacket water 
heat exchanger. The jacket cooling 
system is completely enclosed, and the 
zeolite treated water is circulated by 
three pumps—two electrically driven 
and one gasoline motor driven. At 
present the four old Diesel engine 
jackets are cooled by water pumped 
from a creek adjacent to the plant, but, 
as time permits, they will be tied into 
the new treated water cooling system. 

After picking up heat in the jacket 
water heat exchanger, the cooling 
tower water flows through a lube oil 
heat exchanger and is returned to the 
tower. Lube oil, in addition to con- 
taining heat picked up in the Diesel 
crankcase, is heated in one of four 
fuller earth packed filters to 130° F 
during the filtering process. This hot 
oil is cooled and then pumped to an 
oil header in the crank case of each 
Diesel. 

Cylinder lube oil, since it contains 
burned particles of carbon, is sepa- 
rated from the main crankcase lube 
system. After lubricating and flushing 
the cylinder and rings in the piston, 
the oil flows to a settling tank, and 
the large pieces of carbon are re- 


Individual forced feed pumps furnish 
lube oil to the piston rings. Air oper- 
ated engine starting equipment is lo- 
cated fo the left of Diesel control panel. 
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moved. This oil is drawn off and 
pumped through one of the four oil 
filters, filtered then stored in a clean 
oil storage tank until needed. Forced 
feed pumps located on the side of the 
Diesel supply oil under pressure to in- 
dividual cylinders. 
Starting Air 

Compressed air for starting the 
Diesels is supplied by three air com- 
pressors—two electric operated and 
one gasoline engine driven—at a con- 
stant operating pressure of 250 psi. 
The air necessary for general shop 
service is stepped down by means of 
reduction valves to approximately 60 
to 80 psi. The two electrically driven 
units operate on 440 volt 60 cycle, 3 
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phase current, and the 10 bph gasoline 
driven unit is available as an emergency 
standby. 


Power Distribution 


Six new cubicles have been added, 
that contain switch-gear. operated by 
air breaks rated at 1200 amps with an 
interrupting capacity of 100,000 kva. 
These new units were placed in an es- 
pecially built bay, adjacent to the new 
Diesels. Power for commercial service 
and plant usage is transmitted at 4160 
volts. For plant service the voltage is 
stepped down to 220 volts, which is 
the voltage required for all auxiliary 
electrical equipment. 

Vibration damping for the new 
Diesels was not considered necessary 
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Lube oil is reconditioned in these fuller 
earth filled filters. Drum in upper left is 
the lower portion of one waste heat boiler. 


because the new building is entirely 
isolated from the original one by ex- 
pansion and contraction joints. How- 
ever, piles were driven into the ground 
and a heavy mat of concrete was placed 
before the foundations, supporting 











the Diesels, were laid. In effect this 
type of floating construction acts as a 
vibration base, and little or no vibra- 
tion is detectable, even when both 
units are operating at capacity. 

In all 34 million dollars were ex- 
pended to complete this latest addi- 
tion. The first installation consisted of 
three 900 hp Diesels and was made in 
1931 to replace a worn out and obso- 
lete steam generating system. Later in 
1946 one 1400 hp Diesel was placed 
on line adjacent to the original units. 
Operation of the new and old units 
will be flexible, and any combination 
of units can be placed on line to meet 
peak and low load conditions. The 
present operating personnel consists 
of a chief engineer, four operators, and 
five helpers, who work staggered 
shifts on a 40 hour week basis. 


Pumping Station 


In addition to supplying electrical 
power, the Goshen plant furnishes 
well water to the City and environs. 
Water is pumped from eight, 175 to 
190 ft, wells, adjacent to the plant, by 
vertical 500 gpm capacity pumps. Each 


(Right) High pressure direct connected 
centrifugal blower, rotating at 3500 
rpm, delivers 1500 cfm of scavenging 
air at 275 psi. 


(Left) Air for scavenging is drawn 
through start intake stack and later 
discharged from the waste heat boiler. 





Cooling towers are capable of furnishing 
4000 gph of water to cool the engine 
jackets and lube oil for the new Diesels. 


pump is direct connected to a 50 hp, 
440 volt motor. A 240 hp engine 
driven pump can be placed into op- 
eration at a moments notice as a stand- 
by. All water is stored in a 500,000 
gal elevated tank and a 278,000 gal 
capacity standpipe. 

PRINCIPAL EQUIPMENT 
Diesel—Nordberg Mfg. Co. 
Generator—Elliott Co. 

D-C exciter—Elliott Co, 

Scavenger air blower—Elliott Co. 

Scavenger air blower motor—Elliott Co. 

Scavenger air oil filter—American Air Filter 
Co., Ine. 

Alarm—Nordberg Mfg. Co. 

Cooling Tower—J. F. Pritchard and Co. 

Water Pump—Ingersoll-Rand Co. 

Water pump motor—General Electric Co. 

Waste heat boiler—Burgess-Manning Co 

Oil filter—The Hilliard Corporation 

Switch Gear—General Electric Co. 

Lube oil feed—Manzel Inc. 

Controls—Barber-Colman Company 

Governor—Nordberg Mfg. Co. 

Heat Exchangers—Struthers-Wells Corp. 

Temperature Indicator—Alnor Instrument 
& Pyrometer Co. 
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WELDED ECONOMIZER TUBE 
RETURNS INCREASE EFFICIENCY 






Welded return bends in economizers offer many advantages 
when make-up water has been properly treated. The au- 
thor discusses the installation of these tube turns, how 
they reduce maintenance costs and increase overall efficiency. 


CARL McLAUGHLIN, 


Engineering Service Department, Tube Turns, Inc. 


N recent years considerable money 
has been spent on the maintenance 

of economizer tube returns. This re- 
sulted from poor methods of treating 
feed water and the consequent failure 
of the packing between the tube return 
flanges. 

Previously there was no satisfactory 
remedy for the problem brought about 
by leakage of tubes at the joints. Im- 
purities in the feed water caused scale 
to form on the insides of the tubes and 
impaired their usefulness. However, 
conventional connections have made 
mechanical cleaning possible, whenever 
conditions warrant the labor involved. 

Today with the improved treatment 
of feed water, the deposits of impuri- 
ties in economizer tubes have been re- 
duced, thus eliminating, in most in- 
stances, both the need for periodic in- 
terior cleaning and the need for the 
troublesome flanged joints or header 
boxes. The purity of feed water now 
solves the vexing problem of tube 
cleaning and leakage, which has for so 
long plagued plant engineers. Further- 
more, the mechanical joints can be dis- 
carded and the tube assembly re-fabri- 
cated with 180° welding fittings. 
Properly welded, the tubes are then 
permanently leak-proof, and, in addi- 
tion, provide optimum flow conditions. 
Welded lines, equipped with forged 
welding fittings, can replace inadequate 
connections where critical factors are 
involved. 

Generally speaking an economizer, 
when reclaiming heat from flue gases 
to heat feed water, increases the boiler 
efficiency 1% for every 10° the feed 
water temperature is raised. Under 
favorable conditions, fuel bills may be 
lowered from 7 to 20%. In addition, 


Fig. 1—Tubes were pulled from econo- 
mizer and one end arc welded at the 
floor level. The assembly was then re- 
placed and the opposite tube ends 
were welded to companion fittings. 


an economizer decreases boiler stresses 
by reducing thermal shock (expansion 
and contraction), since the feed water 
enters at temperatures more nearly 
equal to that of the boiler drum. It 
also provides an amount of hot water 
storage, which better enables the boiler 
to meet sudden peak demands. 

Two types of fuel economizers are 
available. The first type is an integral 
part of the boiler and has been in exist- 
ence for a decade or more in large cen- 
tral stations. The other type is inde- 
pendent of the boiler and was intro- 
duced about 1900. Between 1900- 






































1940 a vast number of power plants 
expanded, and the independent type of 
economizer was more widely installed. 
However, at the present time the in- 
tegral type is preferred. 

Fuel economizers of the independent 
type are typical for the 150 to 300 psi 
boiler*and consist of tubes with the 
correct diameter, wall thickness, and 
length required for the service. The 
tubes are arranged in banks, from 32 
to 800, and they are positioned so that 
the hot gases from the boiler sweep 
over them en route to the stack. Water 
enters the economizer at an initial tem- 





erature of approximately 210° F. and 
eaves at a possible maximum tempera- 
ture of 400°F. The tubes are usually 
subjected to 700 to 1000 psi in hydro- 
static tests, which is well above the 
normal operating — range of 


150 to 300 psi. The temperature of 
the metal in the tubes may range from 
200° to 650°F. 


Directional Changes 


Directional changes in the tubes are 
ordinarily made with U-bends or header 
boxes. When the first method is em- 
os the tubes are upset, faced, and 

tted with companion flanges. A thin 
gasket is placed between the flanges 
and the assembly is held together by 
two bolts. Costly leakage can develop 
at the flanged joints, or at the header 
boxes. Repairs are inconvenient to 
make and sometimes entail expensive 
shutdowns, which add to the mainte- 
nance overhead. 


Savings 


One example of the impressive sav- 
ings brought about by a change over 
from flanged bends to 180° welding 
fittings is demonstrated by a large pub- 


Fig. 2—First three 
rows of tubes 
show the 180° 
welding fittings 
already fabri- 
cated in the econ- 
omizer. Second 
three rows are 
still the original 
flanged bends that 
were being re- 
placed. 


lic utility's midwest power plant. Op- 
erating equipment consisted of eight 
boilers and eight independent econo- 
mizers of 4300 sq. ft. each. After the 
tubes had been refabricated with forged 
welding fittings, the maintenance cost 
was apparently cut approximately 
$7500 tr year. In addition, as a 
result of full economizer availability, a 
substantial amount was saved an- 
nually in operating cost. Cost of 
modernizing each economizer was 
$12,500, including all materials and 
labor;. and the investment, therefore, 
has been amortized in a relatively short 
period. Furthermore, this company has 
re-fabricated the economizer tubing in 
two other plants operated by sub- 
sidiaries. 

Each of the eight independent type 
fuel economizers consists of 200 2-in. 
outside-diameter tubes with a wall 
thickness of 3 in. Eight hundred 
180° return bends, with 5-1/, in. cen- 
ters, were required for directional 
changes in each economizer’s tubing, 
or a total of 6400 for the eight units. 

Procedure for welding the 180° 
fittings to the individual lengths of 
the disassembled tubing was relative- 
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ly simple. Half of the work was do ic 
at floor level. (Fig. 1) Individual 
lengths were joined at one end and 
set in the unit, then the opposite en{s 
were connected with 180° fittings. 
The outside row of tubing was fabri- 
cated first and progressed in sequence 
toward the center rows. 


Procedure 


When originally installed, the tub- 
ing lengths had about 4 in. of longi- 
tudinal play between the two tube 
sheets, to allow for wrench room and 
servicing. For this reason, the tubes 
could be pulled through the tube 
sheet as far as possible, welded, and re- 
turned to their normal positions. Fit- 
ting rings assisted in aligning the tubes 
in the apertures of the tube sheets after 
the welding operation. 


Arc Welding 


Metallic arc method of welding 
was employed in this particular instal. 
lation as the tubing was relatively 
heavy. The first pass was made with a 
l%-in. rod. The three or four subse- 
quent passes were made with either 
lf-in. or 5/32-in. rods, whichever the 
welders preferred. In some instances 
the welding was facilitated by utiliz- 
ing groove type welding rings with 
knock-off spacer pins. When the tub- 
ing is of lighter gage and the work 
area tight, as is the case in some econo- 
mizers, the acetylene welding method 
can be advantageously employed. 

After the welding job was com- 
pleted, the fitting rings were packed 
in asbestos cement, and the tube sheet 
was given a coat of cement. The doors 
were replaced, and the economizer was 
ready for service. 

Welders completed 24 welds per 
day on the tube ends fabricated at 
floor level, and 16 welds per day on 
the tube ends after the tubes were re- 
stored to position. The time involved 
included fitting up, moving tools, 
equipment, and incidentals; and at 
16 welds per day, the cost was only 
$1.25 per weld. 

Many marked advantages are ob- 
tained by installing forged welding 
fittings in the fabrication of econo- 
mizer tubing and other industrial pip- 
ing. Uniform wall thickness provides 
maximum strength. The pipe bends 
can be cut at odd angles and readily 
joined to pipe of corresponding size. 
Space and fabricating time are saved, 
and maintenance cost is minimized. 
Solid, permanently leakproof joints 
can represent a long-range investment 


Fig. 3—Field application of the 180° 
welding fittings illustrates how the 
economizer tubing is prepared before 
welding by beveling the tube ends. 
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LOOPS, SLIP JOINTS, AND BELLOWS 
COPE WITH PIPE EXPANSION 


Stresses set up by pipe expansion and various devices for reliev- 
ing them — particularly loops, slip joints, and corrugated bellows 
— are discussed. Figures and examples are cited to show 
economy when expansion joints eliminate excess piping. 


B. MADDOCK, 


Western Editor 


Oy yy in temperature of pip- 
ing systems from day to night, 
from full operation to stand-by, from 
winter to summer, are accompanied by 
corresponding shrinkage or elongation 
of the system as the case may be. 

As long as the temperature changes 
are small and the length of straight 
runs are short, the expansion is of little 
consequence. This is true—even though 
stresses do exist—because the end posi- 
tions or terminals are not as rigid as 
generally assumed. For example, a 
straight piece of 4 in. pipe 10 ft long, 
which has a 50° F temperature rise, 
should expand approximately 0.04 of 
an in. If completely restrained, the pipe 
would have a stress equivalent to 9000 
psi compression. Since a 4 in. schedule 
40 pipe has a cross-section of 3.174 “ 
in. of metal, the total force exerte 
against the end connection, Fig. 1, 
would be about 28,000 lb. Fortunately, 
many things can happen to prevent such 
a force from being transmitted, viz: 
(1) stress deformation in the pipe 
tends to bow the pipe; (2) gaskets may 
give slightly; (3) anchors do not hold 
the pipe rigid; and (4) pipe may have 
been in tension at the original tempera- 
ture and thus part of the expansion due 
to heat would only tend to relieve the 
initial stress. 

In any event the full expansion force 
is seldom realized, but as the ratio of 
length to “give’’ increases, pipe stresses 
become more and more of a problem. 
The deformation by compression of a 
gasket might relieve the stress on a 10 
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ft length of pipe but certainly could 
not be cmed On to ease the stress re- 
sulting from a 100 ft piece going 
through the same temperature change. 

Likewise the stresses set up by a 50° 
F rise are of minor importance com- 
pared to those encountered at tempera- 
ture changes of 500° F and above. An 
absolutely rigidly anchored pipe will 
not be over-stressed by expansion forces 
until after the temperature change has 
exceeded 200° F. Oddly enough, the 
length of run has no bearing whatso- 


INDUSTRY and POWER * March, 1950 


ever on the unit metal stress in pipe 
between solidly fixed supports. Unit 
metal stress is merely a function of tem- 
perature, coefficient of the expansion, 
and modulus of elasticity. Neither does 
the diameter of the pipe have any in- 
fluence on the unit stresses set up, but 
the diameter and wall thickness are re- 
flected in the amount of total force ex- 
erted against an anchor or terminal. 

Of course additional problems may 
be introduced when the pressure inside 
the line is considered. Any deforma- 
tion or offset which is set up by ther- 
mal conditions, as well as by the pres- 
sure in the pipe, produces moments 
and torques great enough to cause leaky 
gaskets, undesirable strains on valves 
and equipment, or even breakage of 
fittings. 
Equipment 

Allowances for expansion can be 
made by changing planes (that is, 
adding coils, bends, loops) inserting 
slip-joints, or utilizing corrugated bel- 
lows type fittings. Here again pipe 
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Fig.7 





of pipe, heat loss- 
es, and loss in 
available energy— 
should be reduced 
to the minimum. 
Any added 
length of piping 
is a direct installa- 
tion charge and 








moments are encountered. On low-pres- 


sure steam, the slip joint, Fig. 2, and 
copper corrugated bellows, Fig. 3, have 
been popular choices of design engi- 
neers. Hot water, air, and low tempera- 
ture fluid pipe lines frequently are 
equipped with rubber type expansion 
joints, Fig. 4. 

High pressure, high temperature 
steam presents a problem, because the 
values of the factors causing expansion 
are higher, the pressure adds to the 
stresses, and the high temperature 
weakens the material. Thus the net al- 
lowable design stress due to expansion 
is greatly reduced. In order to compen- 
sate for these factors, engineers have 
resorted to long pipe bends, hairpin 
loops, and full circles. Few high pres- 
sure systems are being installed today 
that do not have at least one loop plus 
a “run” in all three planes. Every ef- 
fort is made to use both torsion and 
bending moments to relieve end reac- 
tions and the maximum stress. Some of 
the best data for applications of bends 
and loops comes from manufacturers’ 
catalogs. 


Thrusts 


The old geometrical axiom about the 
straight line being the shortest distance 
between two points is still good. Un- 
fortunately, however, as has been ex- 
plained, in piping systems the end re- 
actions or thrusts may become too great 
with such simple runs, so a devious 
route has to be found to reduce the 
strain. This is akin to making a road 
take a long slope up a mountain rather 
than going directly up the side. But 
conveying high temperature steam and 
some hot fluids require high cost pipe 
material. Therefore, in the interest of 
economy, the lines are made as short as 
practical. “Tortuous” paths—which add 
considerably to the pressure drop, cost 


is easily recog- 
nized, but the amortized heat loss 
may be even a larger figure. For ex- 
ample, 100 ft of 8 in. schedule 80 pipe 
may be had for about $250. This same 
pipe carrying 800° F steam and covered 
with 3 in. of insulation will lose be- 
tween $150 and $200 worth of heat 
per year. Thus, on heat saving alone, 
a capital investment of $1500 to $2000 
could be justified for eliminating each 
100 ft of pipe involved. 

Design of piping systems based on 
1% drop per 100 ft is not an uncom- 
mon practice. Nevertheless, a 1% pres- 
sure drop for steam on its way to a 
high pressure turbine can cut the ef- 
ficiency 0.3 of 1%. This is a $370 a 
year loss for a 20,000 kw steam plant 
or the equivalent of a $4,000 to $5,- 
000 investment that can be amortized 
by reducing the pipe run 100 ft. 


All of these figures and examples 
are cited to show that considerations 
and time spent in designing piping sys- 
tems free of excess piping can be 
justified. This is true even without 
taking into account the more con- 
venient layout, reduced engineering ex- 
pense, and general appearance of the 
finished installation. 

As one choice, a slip type joint (Fig. 
2) can be considered. Expansion with 
this joint is compensated by retraction 
of the sliding sleeve, and contraction is 
met by extension of the sliding mem- 
ber. Anchors are installed to resist the 
pressure in the pipe line, which tends 
to pull the sliding sleeve out of the 
joint, as well as to oppose the frictional 
resistance in the stuffing box and pipe 
line supports. Limit stops too are pro- 
vided, in some cases, so the sleeve can- 
not be pulled out, should an anchor 
give way. A smooth surface on the 
sliding element is required if the pack- 


ing joint is to remain tight. Also the 
sliding sleeve must be guided centrally 
through the packing gland, and simila:- 
ly guides for the pipe line leading in- 
to the joint are desirable. Investiga- 
tion shows that long travel can be ac- 
commodated but that axial misalign- 
ment (bending) at the joint can not be 
tolerated. Neither can unsupported 
bends be employed, as the pipe would 
tend to “blow” out. In aidition the 
tendency to pull apart at unanchored 
ells increases the bending moment in 
the connecting piping and aggravates 
the high stress condition. 

The corrugated bellows type of joint 
(Fig. 3) will take some poh. phe “amy 
ment but it is limited in total travel. 
Also it has the tendency to spread when 
placed between unanchored lls. 
Neither the slip joint nor the corrugated 
joint is designed for use at high pres- 
sure and temperature where the end 
connections are in different planes or 
elevations, unless restrainers are incor- 
porated. 


Restrainers 


One way of limiting the transfer of 
internal pipe pressure to bending stress 
at the unsupported bends is to restrain 
the expansion piece by yokes. However, 
this tends to defeat the purpose of the 
joint, for the internal pressure tries to 
force the joint “open”. 

Yet the restrainers have their good 
points, and since they do not eliminate 
the possible angular movement in the 
piping system, a unit can be designed 
to relieve the bending entirely by angu- 
lar displacement. This permits the de- 
signer to choose the fewest number of 
corrugations in the patterns which the 
vendor supplies, as the total expansion 
is resolved to angles rather than axial 
movement. In addition the bellows joint 
is not repeatedly stressed through de- 
formation and chances of failure are re- 
duced. If a restrainer is applied, it also 
prevents ‘‘jet action” in case of rupture 
of the bellows. 

Optimum design would allow hinge 
action without allowing axial elonga- 
tion. In the case of low velocities and 
end pressures, such action can be ac- 
complished by the use of a single rod as 
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shown in Fig. 3. This makes a neat ap- 
pearing joint which offers the most 
flexibility and is suitable when the 
single rod can be made strong enough 
to take the axial strains caused by the 
internal pressure tending to “open” the 
joint. 

Single hinging can be provided by 
diametrically opposed restrainer rods. 
These rods may be threaded on both 
ends and used as studs at the flanges. 
Of course the rod, Fig. 5, has to bend 
through the angle of displacement but 
this is usually of minor significance. 

Swing joints (Fig. 6) are an adapta- 
tion of offset type joints. The principle 
difference being that the face-to-face 
dimension (X of Fig. 6) remains prac- 
tically constant during operation even 
though the ““Y”’ length expands or con- 
tracts due to temperature changes. As 
illustrated a pair of tie bars, pivoted at 
each end and installed 180 degrees 
apart, is attached to the end flanges. 
When swing joints are provided with 
weld-end connections, a ete plate of 
a diameter larger than the bellows is 
welded around the pipe a short distance 
from each end to provide a support for 
the pivot points and distribute the thrust 
over the entire pipe area. The bars and 
pivot suspensions are designed of suf- 
ficient strength to counteract the thrust 
force created by the operating pressure 
acting on the bellows area. Consequent- 
ly they serve as self contained anchor 
points to eliminate over-travel of the 
bellows and yet allow the joints to 
swing. 

Swing joints may be advantageously 


employed for the following classes of 
installations: 

1—Overhead systems, either indoor 
or outdoor, where the placement of an- 
chors is not practical in the major run 
due to lack of sufficient mounting 
points 

2—"Dog-leg” pipe sections where 
space economy and convenience are re- 
quired and where the application of 
standard expansion joints would pre- 
sent installation problems 

3—Turbine pipe connections where 
thrusts approaching a “zero-zero”’ con- 
dition are the desirable ultimate 

4—Where pipe noises would be con- 
centrated locally as the result of being 
transmitted through rigid anchors in the 
immediate vicinity. 

Double or universal hinging, similar 
to that obtained from the center rod, 
can be accomplished by arranging the 
bolts as shown in Fig. 7. The yoke ring 
has to be made strong enough to with- 
stand the axial stress. 

When the end thrust from internal 
pressure is not great (that is, on a large 
low pressure line or a small high pres- 
sure line), restrainers may not be neces- 
sary—whether they are or not depend- 
ing upon the spring rate of the bellows. 
They may not be required for short 
risers, such as shown by Fig. 8, pro- 
vided the end" thrusts can be taken by 
the piping arrangement. But, short or 
long risers, restrainers must be pro- 
vided if the force exerted by the pres- 
sure within the pipe exceeds the spring 
rate force of the bellows. Unless a num- 
ber of similar outlets try to turn the 


header in the same direction, the mo- 
ment can be resisted sometimes by the 
header. However, with higher, pres- 
sures and longer risers, the resistance 
becomes less and anchors and guides 
are advisable, as indicated in Fig. 9. 


Axial Movement 


Since the restrained or yoked corru- 
gated hinge cannot take axial move- 
ment, each leg has to have at least one 
such device. 

Also, when one leg is particularly 
short, the angle of deflection may be- 
come larger than may be practical. The 
extreme of this case is shown in Fig. 10, 
but the system could be made flexible 
by merely removing the yokes and using 
the conventional slip joint or corrugated 
bellows—provided sufficient anchorage 
is supplied. 

Customary design decrees that pip- 
ing shall run parallel or perpendicular 
to walls or floors. Contrasts to such ar- 
rangements are indicated by the com- 
parative sketches, Fig. 11 and 12. In 
each case the pipe is not overstressed, 
but the pipe run in Fig. 12 is greatl 
reduced, fewer bends are pr. mer 
and pipe runs are simplified. Conse- 
quently the heat losses will be less. 


Objections 


Some engineers regard expansion 
joints as introducing a point of weak- 
ness in the line. They contend that a 
pipe wall thickness may be calculated 
to be 14 or 3% in. and yet corrugated 


( Continued on page 119 ) 
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MAINTAINED CONTROLLERS MEAN 
MORE EFFICIENT OPERATION 


This author supplies numerous timely tips on how to obtain the 
most satisfactory service and maximum life from control appa- 
ratus for electrical equipment. Items to be checked at period- 
ical inspections and semi-annual overhauls are covered in detail. 


THOMAS TRAIL, 


AINTENANCE of control ap- 
paratus is essential to keep mo- 
tor-driven ——— operating at peak 
capacity and to eliminate unexpected 
breakdowns. This necessitates a well- 
planned system of inspection, upkeep, 
and repair. Such a — should be 
based on the type of control, frequency 
of operation, and the conditions under 
which it operates. 

In general some type of record must 
be kept of all maintenance procedures 
to prevent neglect of control devices. 
One convenient method is by means of 
a wall chart as shown in Fig. 1. This 
chart lists machine numbers, controller 
numbers, frequency of inspections, 
cleaning, lubrication, and other details, 
such as repairs. The provision for in- 
clusion of the date and initials of the 
workman serves as a_ responsibility 
check. 

Another important fundamental of 
a sound maintenance program is that a 
sufficient quantity of spare parts 
should be kept on hand at all times to 
take care of replacements of worn or 
damaged parts. Naturally those parts 
which are subject to more rapid repair 
than others—for instance, contact tips 
and some types of flexible shunts— 
should be stocked in larger quantities 
than the less frequently needed parts. 
Although they are not required too 
often, such parts as springs, coils and 
resistors are also essential standbys. 
Of course the quantity of spare parts 
(or complete standby units) necessary 
to provide an adequate supply will vary 
in accordance with the importance of 
the control and the number and variety 
of types in service. To facilitate the or- 
dering of spare parts, complete parts 
lists should be on hand for all control 
apparatus. 

An efficient inventory system for 
stocking spare parts is an asset to any 
plant’s stores department. A stream- 
lined method popular in many com- 
panies consists of numbered contain- 
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ers for spare parts; an alphabetical 
parts chart on which the container 
numbers are entered; and a small card 
in each container giving the part cata- 
log number, minimum quantity to be 
kept on hand, and actual quantity in 
stock. Record of the quantity on hand 
should be changed every time parts are 
removed from a container or the sup- 
ply is replenished. 

Index cards are also a convenient 
means of keeping a permanent record 
of repairs and replacements made on 
the control apparatus. Each control 
device should Ee assigned a separate 
card, bearing the same number as the 
device, and the cards filed numerical- 
ly for convenient reference. Checks 


of the performance of any control ap- 
paratus over a period of time is then 
a simple matter. 

To achieve maximum efficiency, a 
maintenance program should have as 
its goal prevention of unnecessary 
service interruptions, proper operation 
of equipment, and minimum down- 
time when trouble occurs. The first 
two of these aims can be realized 
through intelligent and thorough in- 
spections and the last one can be accom- 
plished only through an understanding 
of the operation of each type of con- 
trol. The latter aim necessitates study 
of manufacturers’ instructions, wiring 
prints, and actual observation of all 
the functions of each type of control 
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Fig. 1—Detailed maintenance records minimize chances for neglect of equipment. 
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Contacts are probably the most vulnerable part of 
controllers and require continuous maintenance. 


when in normal operation. All in- 
structional material should be carefully 
filed for quick reference and protec- 
tion. Working prints can be covered 
with transparent protective material, or 
additional copies may be kept in stock 
for replacement. Any apparatus in- 
formation not on hand should be ob- 
tained from the manufacturer. 

Wherever possible, simplified or 
“straight line” wiring diagrams should 
be used for maintenance and trouble 
shooting. When such elementary dia- 
grams cannot be obtained from the con- 
trol apparatus maker, substitutes may 
be prepared from conventional type 
prints. 

In order to fully understand simpli- 
fied wiring diagrams, maintenance 
men should be familiar with the sym- 
bols employed to represent various de- 
vices and parts of the circuits. Accom- 
panying chart shows the more fre- 
quently used standard symbols as spon- 
sored by the American Institute of 
Electrical Engineers. However many 
prints—especially those of older ap- 
paratus—may contain figures differ- 
ing from the adopted standards. Some 
of these are included in the chart. 


When to Check 


Frequency of inspections will de- 
pend entirely on the severity of serv- 
ice of the equipment. Ordinarily con- 
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trols that operate 
up to four times a 
day should be in- 
spected at least 
once a month. If 
operation is more 
frequent, inspec- 
tion may be neces- 
sary every week— 
or even every day. 

At the periodic 
inspections, every 
part of the con- 
trol equipment 
should be check- 
ed for proper op- 
eration and satis- 
factory condition. 
Except when not- 
ing the operation 
of the control ap- 
paratus, always 
open the line 
switch before at- 
tempting to make 
any inspections, 
adjustments or re- 
pairs. The opera- 
tion check should 
determine not 
only whether the 
mechanisms func- 
tion, but also that 
they work 
smoothly and 
uniformly. In the case of automatical- 
ly operated controllers, see that they 
speed up the motor at the correct rate. 
A controller that accelerates too rapidly 
may cause undesirable line voltage 
drops or blowing of fuses; one that ac- 
celerates too slowly can cause the mo- 
tor to overheat or the starting resistors 
to burn open. In adjusting a con- 
troller for acceleration, connect an am- 
meter in the motor circuit and see that 
the current taken by the motor never 
excessively exceeds the recommended 
rating of the line fuses. 

Acceleration speed of controllers is 
regulated in various ways. Some 
types utilize mechanical escapements; 
some air or oil 


or corrected quite simply—either by 
cleaning, remedying some misadjust- 
ment, or by replacing worn or dam- 
aged parts. The magnet-operated ca- 
pacitor and decay of flux type relays 
require additional attention and refer- 
ence should be made to the special in- 
struction books furnished by the manu- 
facturer. 

If the operating mechanism of a 
controller is sluggish, open the line 
switch and try the mechanism by hand. 
The cause of the trouble can usually 
be discovered in this manner. How- 
ever, distortion of the mechanism due 
to magnetic force may sometimes pro- 
duce an operating condition different 
from hand operation. 

When control apparatus is found 
dirty, it should be cleaned before the in- 
spection is continued. Dry dust and 
dirt may be blown off with dry, medi- 
um pressure compressed air. Grease, 
oil, or sticky dirt may be removed with 
a wooden scraper or stiff bristled 
brush followed by a cloth moistened 
with carbon tetrachloride. Avoid 
soaking the parts with cleaning fluid— 
especially the coils. Small metal parts 
may be effectively cleaned with a clean 
paint brush dipped into the solution. 
All parts should be thoroughly dry 
before the appartus is returned to 
service. 


What to Check 


Daily, weekly or monthly inspec- 
tions should include checks for each 
of the following: 

On magnet-operated devices: ex- 
cessive heating of parts, shown by 
charred insulation and discolored 
metal; corrosion of metal; wear or 
breakage of shunts; free movement of 
operating parts; excessive noise; con- 
dition of contacts; proper contact pres- 
sure; loose connections and part fast- 
enings; worn or broken parts; dam- 
aged arc chutes; excessive arcing at the 
contacts; condition of the apparatus 
and enclosing case from the standpoint 
of surroundings (dripping water, ex- 





dashpots; others 
make use of tim- 
ing motors, mag- 
net-operated capa- 
citor relays, or de- 
cay of flux type 
relays. Usually 
the mechanical es- 
capement, air or 
oil dashpot and 
motor operated 
timing devices 
can be adjusted 





NY 2! 

















= 
a 9 

Ww) 

Ju 

COPPER z\<¢ 

CONTACT O}U 

eit 

Ole 





Fig. 2 — Replace 
contacts when 2/3 
of the original 
thickness is worn 
away. 
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CONTACTS 
OPEN 





MEASURE PULL NECESSARY 


TO OBTAIN INITIAL CON- 
TACT PRESSURE. 





TO JUST OPEN SPACE HERE, 


(PRESSURES ARE MEASURED PARALLEL TO TOP SURFACE OF 
CONTACTS) 


CONTACTS 
CLOSED 





MEASURE PULL NECESSARY 
TO JUST OPEN CONTACTS, 
TO OBTAIN FINAL CONTACT 
PRESSURE. 








Fig. 3—One method of conducting contact spring pressure fest. 


cessive humidity, heat, dust or abra- 
sives). 

On oil immersed equipment: level 
of oil, sludge, and sealing gaskets. 
Gaskets should also be examined on 
watertight and dust-tight apparatus. 

On motor-operated timers: defective 
sequencing of devices; wear of sliding 
contacts; and condition of gearing. 
Lubricate parts when recommended by 
manufacturer. 

On thermally operated devices: con- 
dition of the heating element and 
contacts; opening of contacts upon 
tripping of mechanism; and the tight- 
ness of fastenings. 


Semi-Annual Overhaul 


In many cases a general inspection 
and overhauling of control equipment 
every six months is desirable. Beside 
the details covered in the periodic 
checkups this should include inspec- 
tion of all current carrying connec- 
tions; checking of resistors, transform- 
ers, rectifiers, capacitors (discharge 
cautiously first to prevent severe 
shock), wiring, bus and cable work. 

In addition examine such auxiliary 
control devices as push buttons, knife 
switches, master switches, drum con- 
trollers, rheostats, limit switches, float, 
flow or pressure switches, and speed 
limiting or governor switches. See 
that the contacts are in good condition, 
not burned or excessively rough or 
worn; that springs, shunts, and me- 
chanical parts are in operating order; 
and that the insulation is intact and 
free from charring or excessive wear. 
Examine fuse ferrules and clips for 
corrosion, and polish with fine sand- 
paper where necessary. Proper con- 
tact pressure can be restored > bend- 
ing clips slightly. 

Contacts are generally the most vul- 
nerable parts of controllers and switch- 
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es. Copper contacts sometimes oxidize 
at normal temperature particularly if 
they operate infrequently. This con- 
dition causes high resistance between 
contact surfaces and results in excessive 
heating. Oxidation can be removed 
by a few strokes with a fine file. 
Merely roughened contact surfaces 
do not require smoothing unless a large 
projection appears on the metal. A 
rough contact will carry current satis- 
factorily as long as it is not oxidized 
and meets the other contact in proper 
alignment. Do not lubricate con- 
troller contacts as the burning oil will 
shorten the life of the contacts. 
Usually the slight rubbing action 
produced by the 
closing the con- 
tacts is sufficient 
to keep copper 
contacts free of 
oxide. But if the 
contacts control a 
highly inductive 
circuit, or if they 
Operate in an at- 
mosphere of cor- 
rosive gases, Oxi- 
dation may be too 
rapid to be re- 
moved in_ this 
manner. In such 
cases special type 
contacts are rec- 
ommended. 


Some control- 
lers employ silver 
contacts since 
these oxidize 
more slowly than 
the copper. Silver 
contacts need not 
be filed to re- 
move oxide, 
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though a small amount of filing may 
be necessary to remove rough projec. 
tions. Where sulphur gas is present, a 
sulphide may form on silver contacts, 
This should be removed if it interferes 
with contact conductivity. 

As contacts wear, pressure must be 
maintained by the wiping springs, 
which press the movable contacts 
against the stationary ones when 
closed. If a contact is worn until only 
a third of its original thickness re- 
mains, replacement is in order. (Fig. 
2) However, contacts should always 
be replaced in pairs or sets. Do not 
operate one new contact and a worn 
one as a pair. Be sure to tighten 
contacts seecurely in place and to have 
them accurately aligned. 


Springs 


Contact springs may lose their 
temper through overheating and thus 
become weaker. Such springs require 
replacement to maintain proper pres- 
sure on each contact and equal pres- 
sure on all contacts. Usually the cor- 
rect spring pressure, and the method 
of measuring it, is given on the con- 
troller instruction sheet. One method 
of conducting a contact spring pres- 
sure test is shown in Fig. 3. 

Standard operating coil tempera- 
tures should not be permitted to rise 
above 65 degrees C. Coils of a-c con- 
trollers will operate satisfactorily be- 
tween 85 and 110% of rated voltage, 
and those of d-c controllers between 
80 and 100%. The armature must 
seal properly with the stationary frame 


Maintenance of correct spring pressure is a 
“must" for efficient controller operation. 
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on a-c controllers to keep the current 
in the coil at the minimum. If the 
armature is blocked open or cannot seal 
properly because of dirt deposits, or 
if the voltage is too low for closing, the 
coil will become overheated by exces- 
sive current flow and may be damaged 
in a short time. On d-c controllers a 
resistance is usually connected in 
series with the coil after the contacts 
close. This reduces the holding cur- 
rent flow through the coil. If the 
shunt contacts of the coil resistor cir- 
cuit fail to operate and break the cir- 
cuit, the coil will quickly overheat. 
Operating coils are fragile and 


carry them by the wire leads or bend 
the terminal connections. They should 
be stored in a dry place, and protected 
from moisture when in service. Coils 
that have become wet or soaked in car- 
bon tetrachloride to remove grease or 
oil should be baked at 110 to 125° C. 
They may then be protected against 
moisture with a coat of approved in- 
sulating paint or varnish. This coat- 
ing should be applied while the coils 
are still warm from baking. When 
mounting, the coils should be securely 
fastened to prevent their movement by 
magnetic stress, as this may cause in- 
sulation abrasion. 





should be handled carefully. 


Never 


Check controller surroundings to see 


that no source of heat or cold is near 
enough to interfere with the operation 
of the overload relays, which are cali- 
brated to function at normal room 
temperature. Such unusual conditions 
should be compensated for by the use 
of a recommended rating of relay heat- 
er element. 


Voltage 
At the semi-yearly inspection check 
the voltage of each controller circuit 
and the current taken by the motor. 
Overvoltage can cause excessive wear 
of controller parts and shorten coil 
life, while undervoltage can cause 
( Continued on page 120 ) 
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Adjustable resistor Instrument or 
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stor, or single phase syn- 
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winding motor circle) 
h 1 el 
D-e 3-wire shunt D-C 3-wire compound N Puse Thermal element 
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Normally closed Pushbutton 
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MINERAL WOOL DOES GOOD JOB 
FOR N. Y. STEAM CORPORATION 


Insulation on new 275,000 Ib per hr boiler in the company's W. 66th Street Sta- 
tion controls heat losses so effectively that boiler remains warm for two weeks 


after shut-down. Similar insulation techniques, plus weatherproof cover- 
ing, are employed on main steam distribution lines installed out-of-doors. 


mr emphasis on boil- 
er and distribution line insula- 
tion was one of the key considerations 
in the design of the latest addition to 
New York Steam Corporation’s grow- 
ing network of steam plants in New 
York City. The corporation is in the 
process of extending its central heat- 
ing facilities from office and munici- 
pal buildings to multiple dwellings 
and recently installed the first of sev- 
eral 275,000 Ib per hr boilers which 
will ultimately heat a sizeable portion 
of Manhattan’s west side. 


(Right) Temporary corrugated steel wall will permit 
future expansion when additional boilers are required. 
Outgoing 20 in. main is insulated with 3 in. thick mineral 
wool blankets and covered with insulating cement. As- 
phalt-saturated roofing felt provides weather protection. 





’ Supports of the 20 in. steam main's expansion loop 
are equipped with rollers at the top to permit 
the pipe to expand without bending the supports. 
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On this installation, adequate in- 
sulation was of major importance 
since the new boiler, slated for winter 
operation only, was virtually squeezed 
into a building only slightly larger 
than the boiler itself. Because of the 
densely-populated locality in which 
the plant was built, ample construc- 
tion space was not available and every 
square foot of plant property had to 
be utilized to good advantage. Fur- 
thermore, the rear wall of the building 
is constructed of corrugated steel 
sheets (for easy removal when a plant 


extension is made to house additional 
steam generating units) and does not 
provide too much protection from 
cold weather. 

Insulation techniques reflect the 
study and pele; =~ of an en- 
gineer assigned specifically by the 
boiler manufacturer to determine the 
covering which would best control 
heat losses in a boiler designed to op- 
erate at 325 psi and to develop a 
2000° F furnace temperature. Success 
of the recommended insulation is in- 
dicated by the fact that the new boil- 
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Partial view of the mineral-wool-insulated 275,- 
000 Ib per hr boiler. Firebox temperatures 
reach 2,000°F and steam is generated at 325 psi. 


Cast Iron 
/ Housing 


Asbestos 
Covering 


Concrete Siab Reinforcing Rods 


Underground main construction em- 
ployed when depth is slight, traffic is 
heavy, or water protection important. 
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er remains warm 
a full two weeks 
after it is shut 
down. 

The firebox is 
insulated with 
244 in. thick 
fire brick, 21, 
in. of back-up in- 
sulation, mineral 
wool blanketing 
of the same thick- 
ness, and a coat- 
ing of insulating 
cement painted 
with aluminum 
paint. Insulation 
is held in place 
by ¥% in. studs, 
welded to the 
outer surface of 
the steel firewall, 
and by washers 
fastened to the 
studs on the out- 
side of the metal 
mesh which cov- 
ers the mineral 
wool blanketing. 

Boiler duct- 
work also is in- 
sulated with min- 
eral wool blan- 
kets. Here, how- 
ever, galvanized 
wires are welded 
to the surfaces of 
the ducts and the 
blankets are im- 
paled on these 
wires. The wires 
are then bent 


over to hold the insulation in place. 
Blanket edges are laced together with 
16 ga galvanized steel wire, and a sur- 
face coating of insulating cement pre- 
sents a neat and finished appearance. 


Steam Main 


Outgoing 20 in. steam line is insu- 
lated with 3 in. thick mineral wool 
type pipe insulation. The insulation 
blanket is sandwiched between ex- 
panded metal lath on the outside and 
strips of the same material next to the 
pipe. The steel mesh not only forms 
the blanket snugly around the pipe, 
but also holds the wool fibres in place 
so that the covering retains its fabri- 
cated size and density. Edges of the 
mesh are laced together with galvan- 
ized wire and mineral wool insulating 
cement is troweled into the mesh to 
complete the insulation. 

As added protection against the 
weather, sections of pipe installed out- 
of-doors are covered with a layer of 
heavy asphalt-saturated roofing felt, all 
seams being lapped and sealed with 
waterproof cement. The protecting 
jacket is held in place with copper 
wires spaced several inches apart. 

Construction of underground mains 
calls for a variety of techniques gov- 
erned principally by soil conditions 
and traffic loads. For example, Fig. 1 
shows one type of construction suc- 
cessfully employed by the company 
since 1925. This particular type of 
main is installed where the depth be- 
low the ground surface is slight, where 
the line must withstand heavy street 
traffic, or where protection against 
ground water is important. 


Insulated breeching (background) connects boiler and stack. 
Turbine (foreground) is rated 235 hp and drives induced draft fan. 








POWER TRANSMISSION | 


V-BELT TESTS AT OSU 
PROVIDE SURPRISES 


Although the investigations described were originally undertaken to determine 
just what tension should be applied to certain automotive front end drives, the re- 
sults actually affect all fundamentals of power transmission with modern v-belts. 


C. A. NORMAN, 


Department of Mechanical Engineering, Ohio State University 


N this country the basic formula 
for v-belt power transmission was 
derived on the assumption that, when 
a v-belt runs over a pulley, both the 
tight side tension (T,) and slack side 
tension (T,) are reduced by an amount 
equal to wv:/g and no force compen- 
sates for this reduction. 


w weight of belt in lb per ft of 
length 

v belt speed, ft per sec 

g gravity acceleration in ft per sec 


This assumption has been found 
wrong in fundamental theory. In prac- 
tice it amounts to a mere approxima- 
tion which in itself is wrong as the 
looser a belt can be run and the less it 


stretches elastically, the greater the 
error resulting from the use of the 
formula. 


Centrifugal tension 


Actually the centrifugal tension term 
wv:/g contains neither the radius of 
curvature of the belt, nor the contact 
angle; hence the term is independent 
of both. A v-belt will hang between 
two horizontal or moderately inclined 
drive pulleys in some sort of a curve, 
which for a perfectly flexible belt 
would be a catenary. Therefore, in this 
part of the belt a centrifugal tension 
wv:/g adds itself to the tension re- 
sulting from the weight. This tension 
increment between the pulleys would 
exactly compensate for the centrifugal 


reduction on the pulleys, and—if the 
belt did not stretch—the centrifugal 
force would have no influence on the 
transmissible power. 

However, the centrifugal force ten- 
sion stretches the belt. This stretching 
has no effect on the centrifugal tension 
itself, but it does have an influence on 
the tension caused by the weight of 
the belt. The latter tension will de- 
crease with increased sag, i.e. with the 
stretching of the belt. In other words, 
when the centrifugal tension stretches 
the belt (if the belt is at all stretchable) 
the tension due to weight will be re- 
duced. Formulas to allow for influence 
of centrifugal force must therefore con- 
tain terms reflecting the influence of 
the tension on sag and belt length. 
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Fig. 1—Computed centrifugal tension and the dead load test 
verify the stretching action of centrifugal force on a v-belt. 
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Fig. 2—With a fixed shaft distance an effective pull can be 
transmitted which is greater than the initial tension. 
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Hy MMM 
Please! Dase’Z Fear 


Other engineers and executives 
of your company will want to 
see this issue. Rather than de- 
stroy something the other fellow 
wants to read, write the editors 
for extra tear sheets for filing or 
what have you. No charge. 
TAN 

Centrifugal force, as such, does not 
bulge the belt, in fact it gives the belt 
between the pulleys no definite shape 
whatever. A chain mounted on vertical 
shafts takes the shape shown in Fig. 4. 
The bending inward (where the chain 
leaves the pulley) is due to inertia 
effects in the links, not to centrifugal 
force. This bending effect can be elim- 
inated by arranging the pivot points 
of the links so that the chain tension 
exerts a righting moment. 

A chain hanging slack from a sheave 
on a horizontal shaft will not bulge, 
but it can be thrown into all manner 
of shapes by light knocks or pressure. 
A perfectly flexible belt would behave 
similarly. Bulging of a belt is due 
merely to stiffness, and actual tests 
show that the bulging force is no 
greater at 7000 ft per min than it is 
at stand-still. 

That a belt on a fixed shaft distance 
can transmit more effective pull at high 
speed than at low is of course no new 
discovery. The theoretical basis for this 
situation was at least in part given as 
far back as 1894. 

Fig. 1 plots the results of idling tests 
run to verify the stretching action of 
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Fig. 3—A floating 





drive acts asa 
hoist. The tight 
side pulls the 
driven pulley to- 
ward the driving 
pulley. 
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centrifugal force. The driven pulley 
was mounted on a sliding carriage and 
both pulleys were 9 in. outside diame- 
ter. The belt under test was a smooth 
cotton v-belt which was fairly stretch- 
able elastically. The pull on the driven 
shaft was first held barely sufficient to 
keep the belt running straight. The 
belt was then idled at 70 rpm and 
dead loads were applied at the drive 
end to produce a stretch equal to that 
produced by the previous centrifugal 
force. Practically perfect agreement 
between the computed centrifugal ten- 
sion (wv*/g) and the dead load per 
side for equal stretch was obtained. 


Startling Results 


New and somewhat startling are the 
results (shown in Fig. 2) indicating 
that with fixed shaft distance an effec- 
tive pull T,-T, can be transmitted 
which is greater than the initially ap- 
plied total tension T,-+-T,. 

Also Fig. 2 indicates that actually 
more effective pull can be transmitted 
at high speed than at low speed. This 


applies up to speeds of over 6000 ft 
per min. While the slips increase with 
the load, they do not increase with the 
speed for constant load. The actual 
effective pull T,-T,, exceeds the initial 
tension T,-++-T, at which load the shaft 
distance was locked. 


Contact Angle 


Pulley diameters employed in the 
tests were such as might be convenient 
for front-end automotive drives, but 
they were smaller than those recom- 
mended for long life in industrial 
drives. Even industrial drives, particu- 
larly with large transmission ratios, 
have such small pulleys. Some manu- 
facturers overcome the problem of 
small pulleys by senelialii the 
drives—that is, specifying more belts 
and less load per belt than would be 
normally required. 

In all these cases the question arises 
about the size of the actual contact 
angle. This angle is conventionally de- 
termined by representing the belt by 
straight lines drawn tangent to the 





Fig. 4—Left. A 





perfectly flexible 
belt reacts simi- 





larly to a chain, 2525 
which tends to 
bend-iIn as it 


leaves a pulley. 
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This is due to in- 
ertia effects and 
not to centrifugal 
force. A belt 
bulges merely be- 
cause of stiffness. 
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Fig. 5—Right. Ef- 
fect of increased 
load on slip and 
center distance of 
a floating drive is 
illustrated by this 
graph. 
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pulley circumference. That representa- 
tion is always wrong, if the belt has 
any stiffness whatever, since at the 
running in or running off point of the 
belt the tension has no moment arm 
flexing the belt to the radius of curva- 
ture of the pulley. With pulleys as 
small as those tested, the actual con- 
tact angle might be much smaller than 
the one determined by the tangents. 


Pulley Diameters 


From the point of view simply of 
the torque transmitted, the tests seem 
to indicate that for v-belts the ratio of 
pulley diameter to belt thickness should 
not be less than 12. For so-called 
wedge belts (complete v-shaped, not 
truncated) the ratio of pulley diameter 
to belt thickness may be 10. These 
values correspond also, to the minimum 
diameters usually prescribed to assure 
reasonable belt life. 


Tension Ratio 


Ratio of total tension, with power 
transmission, to initially applied total 
tension, without power transmission, 
depends among other things on the 
stress—strain curve of the belt. The 
running total tension may be either 
smaller or larger than, or equal to, the 
initial tension. If the slack-side tension 
drops to zero, so that the belt can no 
longer contact on the slack side, and 
if power is still transmitted, the total 
tension becomes simply equal to the 
tight side tension. In copious tests de- 
terminations on contact angle with 
v-belts more load was transmitted with 
fixed shaft distance than with floating 
drive. 

For these tests the driven shaft was 
mounted on a sliding carrier (Fig. 3). 
When the tension on the slack side 
ee zero, providing excessive 
slip does not occur, the drive becomes a 
hoist and the tight side pulls the driven 
pulley toward the driving pulley. The 
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Fig. 6—At least 10% higher effective pull can be transmitted with a fixed shaft 
distance than with a floating drive (Fig. 7), the initial tension being the same. 


movement increases the slack and de- 
creases the contact angle on the pulleys 
so that increased slip and finally break- 
down of the drive occurs. To keep 
the shaft distance constant, the load 
“L” had to be increased. Higher load- 
ing increases the contact angle, as well 
as the tensions, and permits the trans- 
mission of a greater effective pull. 


Results 


Results show that a fixed shaft dis- 
tance is equivalent to adding to the 
total tension and permits the transmis- 
sion of a greater effective pull without 
excessive slip than does a floating drive. 
Fig. 5 which shows this effect graph- 
ically refers to a horizontal floating 
drive. The shaft distance and slip are 
plotted against the torque transmitted 
or against the effective pull T, - T,,. 
The decrease in shaft distance and the 
beginning of considerable slip, as T, - 
T., reaches values equal to the tension- 
ing load, are clearly shown. At higher 
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Fig. 7—This graph illustrates quite distinctly the relation between ef- 
fective pull and contact angle for a floating drive although the values 
of K applied are somewhat greater than those used in actual practice. 
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speeds the decrease in shaft distance 
comes, however, even before the slack 
side tensions approach zero. The graph 
should be regarded merely as a _ 
itative illlustration on what takes place. 


Fig. 6 and 7 indicate the increase in 
effective power that can be transmitted 
by a locked and an unlocked, or float- 
ing drive. These curves indicate that 
at least 10% higher effective pull can 
be transmitted with fixed shaft distance 
than with a floating drive, the initially 
set T, and T, value being the same; 
provided permanent stretch is still in- 
considerable. 


Application 


The formula, shown in both Figs. 
6 and 7, is extremely convenient for 
practical use. Alpha is the nominal 
contact angle in degrees, and values 
for K can be assumed as 0.55 for small 
pulleys and 0.66 for large pulleys when 
drives have fixed shaft distances; for 
floating drives, K can be taken as 0.5 
for small pulleys to 0.6 for large 
pulleys. 

If k, is the constant for a floating 
drive and k, the constant for the same 
drive with fixed shaft distance, the 
advantage of the latter can best be 
indicated by the ratio k,/k,. This 
ratio is almost always in excess of 1.1. 

The above formula contains no al- 
lowance at all for centrifugal force. 
However, for moderate speeds up to 
4000 ft per min. no correction is 
necessary. , 

This article is based on a paper de- 
livered before an annual ASME meet- 
ing in New York, the Goodyear Tire 
and Rubber Co. being credited by the 
author with supporting the investiga- 
tions liberally. (This article re-run by 
popular request—Editor). 
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. Lubricant that Works 
— 
NN 
a NX 
NX RDINARY lubricants gum up at extremely low temperatures or break down at 
~~ extremely high temperatures .. . but not Acheson’s specially processed “dag” 
i colloidal graphite! 
* This versatile material is dispersed in organic and inorganic carriers for positive 
p I 
, transmission to the zone of lubrication .. . for effective concentration at those points 
~ ... for friction-fighting that can’t be beat! 
“dag” colloidal graphite is unique in its combination of properties and uses. 
When it comes to slipperiness it is in a class by itself ... perfect for assembly and 
run-in, for permanent lubrication of inaccessible parts. It is relatively inert... 
supplies solvent-resisting dry films for degreaser conveyors and alkali washers, 
reduces freezing and galling of closely mated parts. 
But these are merely clues to the multitude of known and unknown uses. Get your 
own ideas... get a copy of Bulletin No. 424 on “dag” colloidal graphite for industry. 
If you like, ask to see an Acheson engineer, experienced in finding new and cost- 
saving ways to solve industrial problems. Fill out coupon and mail. 
=a EE ae ae ee See ne ee 
age 7 
' - ACHESON COLLOIDS CORPORATION 
\ Port Huron, Michigan | 
| (1 Send me the NEw C1 Send an Acheson | 
Bulletin #424 engineer | 
| 
Acheson Colloids is equipped ] 
to do custom disintegrating, I iicssececcicccen : 
dispersing, and stabilizing | 
of solids in a wide variety | 
of vebicles. If you are in COMPANY........ : 
need of this type of service, | 
tell us about it. We may be 46 | 
able to help you. = SsTREET................ | 
| 
CITY......... ates .ZONE.. | 
| 
STATE | 
- 


ad orporation, Port Huron, Michigan 


DISPERSIONS - also Acheson Colloids Limited, London, England 
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When you buy a stoker you want the type best 
suited to your specific requirements. You are sure 
of getting just that when you turn to Combustion 
Engineering-Superheater. Why? Because a back- 
ground of more than 20,000 C-E Stoker installa- 
tions (above residence size) makes available to 
you an accumulated experience unmatched by 
any other stoker manufacturer. 

In addition, Combustion offers you the most 
complete line of stokers available today ...a line 
that meets every requirement of fuel and load 
conditions. Therefore, as the manufacturer of all 
types of stokers, Combustion can give you impar- 
tial advice in helping you select the right stoker. 

And at today’s cost of coal, getting the right 
stoker can pay handsome dividends. For in an 
average installation the cost of coal used in a year 


COMBUSTION ENGINEERING 


A MERGER OF COMBUSTION ENGINEERING 


f for your available coal 


fo Right for your boiler design 





exceeds many times the initial cost of the stoker. 
Thus the first cost of the stoker is soon absorbed 
by its saving in coal. 

Typical of the complete C-E line are the three 
stokers on the opposite page — Skelly, Type E 
and Spreader. Each represents an outstanding 
value in its respective field. Each reflects the prac- 
tical knowledge of fuels and operating conditions 
Combustion has gained through 60 years’ expe- 
rience in stoker design and application. 

Day in and day out, all over the country, C-E 
Stokers are getting operating results as good or 
better than those anticipated at the time of pur- 
chase. In short, they are the right stokers for the 
job they were selected to do. So the next time you 
are in the market for stoker equipment, talk it 
over with Combustion before you buy. B-372 


COMPANY INC AND THE SUPERHEATER COMPANY 
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SKELLY STOKER UNIT 
Approximate Applicatio 


A compact, self-containe 
burning either anthracite or bituminous coa 
ment of fixed and moving grate 
and maintains a clean porous 
avalanching type simplify ash remov 
with inlet control, permits positive regu 
rates of coal 
control is standard equipment. 
lubrication throughout. 














SPREADER STOKER 


Approximate Application 
ducing 200,000 Ib of steam per hr, or more. 


The C-E Spreader 
continuous discharge tyPes- This simp 
burn a wide variety of coals. Hopper, 
anism, variable-speed drive and moto 
unit. Rotating spreader blades fee 
crossing streams W 
in suspension and the res 
surface is zoned for regulating air adm 
All parts subject to we 
ment or replacement, W 
may be regulate 
automatic control. 








x 


200 MADISON 


— SUPERHEATER, INC. 


AVENUE, 
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n Range—20 to 200 boiler hp. 

d underfeed stoker available in designs for 
1. An alternate arrange- 
bars assures lateral distribution of fuel 
fire. Cantilever dump grates of non- 
al. An integral forced-draft fan, 
lation of air-coal ratio. Sixteen 


feed through variable-speed transmission. 
Timken bearing equipped. Alemite 


Range—150 boiler hp. up to units pro- 


Stoker is available in both dumping grate and 
le, rugged stoker is designed to 
feeding and distributing mech- 
r are combined in a compact 
d coal into the furnace in criss- 
hich assure uniform distribution. Fines are burned 
t of the coal is burned on the grate. Grate 
ission and to facilitate cleaning. 
ar are readily accessible for inspection, adjust- 
hen necessary- Rate of fuel feed and air supply 
d over a wide range and are readily ada 














Automatic 


TYPE E STOKER 
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CONVEYOR BELT CONNECTS © 


NEW AND OLD ROCK DEPOSITS 


Six-ply, 36 in. belt carries granite rock and sand 2264 ft from a new deposit 
to the original plant location. The conveyor passes under a highway and 
several company railroads while carrying 1000 tons of material per hour. 


ECENTLY when a large granite 
rock and sand deposit at {[rwin- 
dale, California, dwindled, The Con- 
solidated Rock Products Company in- 
stalled a conveyor to tap a new pit 
nearly one half a mile away. The older 
workings and major — opera- 
tions were separated by a public high- 
way and a network of company railroad 
tracks, according to R. C. Griffin, Con- 
solidated production manager. The 
company, in making this change over, 
built a conveyor system employing a 
4717 ft belt. The belt—2264 ft from 
center to center—is believed one of the 
longest operating on the Pacific Coast 
and has a lift of 50 ft. 
Materials from the conveyor are fed 
into a surge pile, and later are drawn 
off to supply the mill. The belt moves 


View through the driving tower shows where 
the conveyor system emerges from the 
first tunnel at the Irwindale, California plant. 
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at 550 fpm and passes through several 
tunnels under the highway and railroad 
tracks. Total carrying capacity is 1000 
tons an hour, when driven by a 200 hp 
motor at 1765 rpm. 

Design of the installation was under 
the direction of Arthur E. Howland, 
structural engineer of Consolidated. 
The layout includes the structure carry- 
ing the conveyor; the all-steel tower 
housing the power plant and driving 
mechanism; gravity takeup pulley and 
a cantilever design head pulley dis- 
charge, that allowed greater strength 
with the minimum vibration and side 
strain. Sheet metal decking under the 
full length of the conveyor protects the 
return strand of the belt from spillage. 

Construction of this 36 in., six-ply 
cord conveyor type belt consists of 


= runs of cord throughout the 
elt length. This fabrication method 
offers greater resistance to impact. Cord 
diameter and other construction fea- 
tures make the belt capable of trans- 
mitting a stress of 70 psi for each ply. 
The high stress capacity of the cords 
made it possible to install a belt with 
minimum of plies. The belt has in- 
creased troughability and has permitted 
utilizing smaller pulleys at both ends 
of the drive mechanism. In addition 
initial construction economies were 
gained by reducing structural weight 
as well as operating costs. 

Acknowledgment is made to the 
B. F. Goodrich Company for informa- 
tion and illustrations contained in this 
article. 





Stacker conveyor discharges into surge pile. 
Reclaiming tunnel — lower foreground — 
conveys material to the mill at Irwindale. 
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How to be Right the first time 


WHEN SELECTING STEAM TRAPS 


No single type of trap is suitable for all applications. 
But one of the four distinct Sarco types will be exactly right 
for any given application. Some provide quicker warm ups 
in the morning, some extract more of the heat, some are 
better for fluctuating condensate loads and others are better 
for out of doors. Sarco has the only plant devoted exclu- 
sively to complete lines of steam traps and temperature 
controls. To be sure, the first time, see Sarco first. 


THERMOSTATIC 


Wide open when cold for quick starts. 
Retains more of the heat before re- 
leasing condensate. Large valve orifice 
purges air quickly when starting. No 
seat changes when pressures change. 
Cannot freeze. Two types—for low pres- 
sure heating and high pressure indus- 
trial service up to 300 psi. Bulletin No. 
250. 


FLOAT 


Ball float allows continuous discharge 
without shock to temperature controls 
and other instruments. Automatic 
thermostatic by-pass takes care of air 
and gases without steam waste. All pres- 


sures up to 200 psi. Bulletin No. 450. 
BUCKET 


Intermittent, but very rapid — can 
handle large volumes of condensate. 
Air goes out with the condensate. All 
parts attached to cover provide easy 
inspection. Straight-through connection 
makes installation easy. Integral 
strainer inside. Standard sizes to 250 
psi. Forged steel types to 900 psi, and 
superheat. Bulletin No. 350. 





LIQUID EXPANSION 


A low cost combination of trapping 
and approximate temperature control. 
Ideal for outdoor tanks and lines and 
other points where condensate cannot 
be returned. In other forms, used as 
combination trap and control for wash 
tanks, food equipment, etc. Catalog 
Nos. 250 and 550. 


APPLICATION 


Ist 
CHOICE 


2nd 
CHOICE 





Process Tanks, small 





Process Tanks, large 





Dryers, Coil Type 





Dryers, Fan Type 





Drying Tumblers 








Water Heaters 





Preheaters, Fuel Oil 





Rotating Cylinders 





Slashers 








Dry Cans 





Flat Work Ironers 





Presses, Laundry 





Stocking Forms 





Presses, Plastics 





Presses, Platen 





Evaporators 








Steam Lines Outdoors, 


small 
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Ask for Bulletin No. 1600 “Selecting Steam Traps" 
267 
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Qa 2 
om Shop Kinks and Hint 
. . shop Kinks and Hints . . 
What's your idea? Send it and a rough sketch to the How-to Editor. 
We pay at least $10.00 for each item published. 
— 




















HOW TO: 

lubricate combination band saw blades 

Combination band saws fulfill a multitude of needs about 
the maintenance shop for cutting vast variety of metals, 
plastics, and wood. However, a mechanical lubricating de- 
vice that requires no “third hand” to regulate or apply is 
necessary. This need can be supplied for most metal work 
by fashioning two aluminum holders for attachment ‘to 
the saw guides and inserting prepared cakes of ordinary 
paraffin. The loosely fitting paraffin slides downward and 









Metal Holder Paraffin Stick 


Saw Blade 
Guide Rollers 








m—__ Saw Blade 


Travel —a} 











maintains intimate contact with both sides of the blade. The 
action is slow and uniform, since a combination of friction 
and heat generated by the saw errodes the required amount 
of parrafin to lubricate the guide rollers and the cutting 
operation. The minute film of paraffin does not discolor 
the most brightly polished metal nor develop an objection- 
able oily scum about the saw’s bench top. The heat of the cut 
eliminates practically all of the paraffin, thus none escapes 
to cause slippage on the drive band wheels. 

Myron C. Ziemke 

Oak Ridge, Tennessee 


HOW TO: 
obtain the greatest length 
of service from wire rope 
On wire rope applications a definite relationship exists 
between rope length of life and size of sheave or drum. 
This relationship is called ‘sheave rope ratio” or “drum 
rope ratio” and consists of dividing the diameter of the 





IS 5 MINUTES OF YOUR TIME 
WORTH 10 DOLLARS? 


Yes, we know you are busy, but still you have a lot 
of good ideas that could help the other fellow and af 
the same time earn some extra dough for yourself. 

What about that welding trick you tried last week, 
or that emergency repair on the pump shaft? Maybe 
the job you did on the steam line while operations 
were being held up or the way you found that electrical 
trouble is just what other plant engineers and mainte- 
nance men would like to know. 

Why don't you jot down your ideas, and include a 
rough sketch? You don't have to be an editor or artist 
—we'll take care of that. Send your material to 
“HOW TO” Industry and Power and if we can use your 
idea we will send you a check for at least 10 bucks. 











ever, a practical break off point can be reached, as the sheaves 
could become greatly oversized, and initial costs would not 
warrant the installation. Sheaves and drum sizes for vari- 
ous wire rope applications illustrated in the table will prove 
useful in designing and solving wire rope problems. 
Acknowledgment is made to the 
Macwhyte Co. for this information. 


HOW TO: 

install a test line when the 
water main is in service 

Sometimes installing a test line in a water main becomes 
necessary at a time when the main cannot be shut off. When 
such a situation occurs following procedures shown in the 
accompanying drawing will make the installation possible 
without outage. Step number one calls for welding a nip- 
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EQUIPMENT SHEAVE & DRUM SIZE 
Logging Equipment 10to 20 times rope diometer 
Portable Excavation Equipment 16 to 36 times rope diameter 
Oil Field Equipment 12to 45 times rope diameter 
Overhead Electric Traveling Cranes | 30to 40 times rope diameter 
Passenger and Freight Elevators 40to 60 times rope diameter 
Mine Hoists and incline Slopes 48to 80 times rope diameter 
Mine Hoist and Vertical Shaft 64to iO tumes rope diameter 





sheave or drum by the diameter of the rope. For example, 
a rope of 1 in. and a sheave having a 16 in. diameter would 
correspond to a “sheave rope ratio” of 16. Practice has 
shown that as the ratio increases the apparent life of the 
rope increases when all other factors remain constant. How- 
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ple to the pipe as shown in the diagram. If the water is 
exceptionally cold two welding torches might be needed 
to heat the main and make a good weld. The second step 
is to assemble the various nipples, corporation cock, cou- 
plings, and special nipple cap arrangement for guiding the 
drill. 

With the cock in the wide open position, the bit is in- 
serted and a hole drilled in the water main. The cock is 
closed as the bit clears. The assembly from the cock back is 
then removed and final fittings can be installed. 

E. L. Fauth, Quarryville, Pa. 
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are coil failures c. 


coil failure 
in 2 years with National 
special class H coils 


“Still operating beautifully,” is the report two years after 
installation on the National silicone-glass-mica armature coils of 
the motor shown above. They were installed January 7, 1948, in 
the National shop. That’s quite a record, following the 18 failures 
in 8 years listed at the right above. 

The motor is, of necessity, subjected to terrific abuse, since it 
is a hoist motor on a huge coal stripping shovel which often bites 
into solid rock. Excess heat burned out the coils monotonously 

. until National installed the special coils. 

Special National Class H coils such as these are building up 
amazing records wherever high heat is a problem. They utilize 
silicone, melamine, glass, mica, MEAQ@S , high-heat varnishes, 
special solders and other inorganic materials. The insulating 
materials are made in our plant to our rigid specifications. And 
all National coils fit snug and tight. They last. 

Many armature burn-outs can be avoided by the use of higher 
grades of insulation. However, all-inorganic insulation isn’t always 


the entire answer. Improved ventilation, better heat conductivity. 


and other factors are also of importance. Your nearby National 
Field Engineer knows. Write for his name. 
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sting you money? 


look 
at this 





failure 
in § years with 
regu lar insulation 


Date and Cause of Failure 





2/21/40 Armature coils grounded 
12/29/40 Armature coils grounded 
9/2/41 Open armature circuit 
4/13/42 Armature coils grounded 
4/18/42 Leads loose in commutator 
10/24/42 Armature band thrown 
4/5/43 Armature coils grounded 
8/9/43 Open armature circuit 
10/7/43 Armature coils grounded 
9/30/44 Armature coils grounded 
10/18/44 Armature coils grounded 
7/28/45 Armature coils grounded 
9/14/46 Armature coils grounded 
2/6/47 Armature coils grounded 
6/23/47 Armature coils grounded 
9/17/47 Armature coils grounded 
11/4/47 Armature band thrown 
12/26/47 Armature coils grounded 





Part of the interior of the strip shovel is shown above 
The motor outlined is the one which caused so much 
trouble and expense before National special Class H 
coils were installed. A larger view of the same motor 
is shown in the photo at the upper left. 
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Short, “boiled-down" paragraphs on the 
most interesting recent events and devel- 
opments in American industrial plants. 








Centralized Production Addition 
Simplifies and Increases Builders Operations 


Production problems encountered in expanding existing 
structures in plants where the activities vary from month 
to month, were overcome when the Cooper-Bessemer Cor- 
poration, Mt. Vernon, Ohio completed their new expan- 
sion. The company—manufacturers of large gas and Diesel 
engines for locomotives, marine, and power generation— 
answered the problem by erecting a centrally located addi- 
tion adjacent to existing production facilities. Unexpected 
overloads can now be absorbed and. a steady flow of equip- 
ment will be maintained eliminating costly production 
bottlenecks. 

“Because in a heavy industry like ours’, explains Mr. 
Peter Letz, works manager of Cooper-Bessemer, “‘depart- 
ment overload at one time or other are common while 
others are relatively idle, and the reverse condition can 
be found a few weeks later. Our approach to the problem 
has been to design the new plant addition,- not only for the 
efficient assembly of machinery sub-units like compressors 
and power cylinders, but to be converted quickly with little 
expense for the assembly of complete engines. The space 
can be utilized also for actual machining operations, for 
welding, or even for foundry molding operations”. 

Erection costs totaled $210,000 for the addition, which 
consists basically of two bays that make available 11,000 
sq ft of useful floor space. One bay 30 ft high has a 30- 
ton crane with the same track span as existing equipment 
in other parts of the plant. This feature provides added 
flexibility to plant operations since the crane can be moved 
to other plant locations at any time production activities so 
demand. The second bay, having a ceiling height of 20 ft 
and provided with similar crane facilities, is ideal for lighter 
and simpler plant operations. 





Building framework is light weight throughout. The 
side covering is transite with glass window paneling at- 
tached directly to the wall studding. Continuous convec- 
tion wall type of heating is supplemented by blower units 
near the ceiling to assure more even heat distribution. 


"Flood-Proof" Water Works Pump Will 
Deliver 100,000,000 Gal Daily 

Pumping raw water at the city of Pittsburgh municipal 
filtration plant will be continuous, regardless of river con- 
ditions, when the first “flood-proof’ pump is placed in 





operation. The new pump, a single stage centrifugal unit 
with 12 ft 11/, in. dia. and operated at 327 rpm, was manu- 
factured by DeLaval Steam Turbine Company, Trenton, 
N. J. It will be installed by Dravo Corporation, Pittsburgh 
representatives for DeLaval. The 1250 synchronous mo- 
tor driver will rest on a reinforced concrete platform above 
the highest flood stage reached by the river at the station. 
The pump has a suction diameter of 54 in. and a discharge 
of 58 in. Capacity when overcoming a head of 58 ft will 
be 100 million gal per day. 


'"Mock-up" Reduces 
Production Line Costs 


At a recent press conference Harold F. Kneen, vice 
president in charge of manufacturing at The Lincoln 
Electric Company, announced that approximately $80,000 
had been spent to complete a mock-up of production lines 
to be installed in their new plant. Mr. Kneen reviewed the 
steps that were taken to develop and pre-test manufactur- 

( Continued on page 112 ) 


INDUSTRY and POWER * March, 1950 





al 


in 








THESE HYDROPLEX 
PUMPS provide 30 
gpm of cold conden- 
sate at 435 psi. They 
ore 10-stage units, 
driven by 25 hp mo- 
tors at 3550 rpm. 


' Since 1872 
P. 0. Box 2017 Terminal Annex, Los Angeles 54, Calif. 


OFFICES IN PRINCIPAL CITIES 
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small, low-priced 


HYDROPLEX 
PUMP 





is for 


economical boiler feed service 


e@ For medium pressure, + 
medium temperature, low 
capacity pumping. 


e Uniform, non-pulsating 


No relief valves. 


Only one stuffingbox... 
and it is under suction 
pressure. 


flow. e Radial forces balanced at 


e Variable capacities all loads by staggered 
without by-pass or speed volute construction. 
change. e Axial thrust balanced 

e Vertical construction — by opposed grouping 
needs only a simple of impellers. 
foundation and a 
minimum of floor space. 


Easily dismantled and 
reassembled. 


IF YOUR PUMPING jos involves a medium pressure, medium tem- 
perature, low capacity operation, the BJ Hydroplex can do it 
with quiet, smooth efficiency and with less installation and main- 
tenance cost. This smaller, low-priced version of the highly 
successful BJ Hydropress centrifugal pump has a capacity range 
from 10 to 140 gpm at heads of 450 to 1700 feet. It-operates at 
high speeds—3550 rpm on 60 cycle and 2950 on 50 cycle and 
higher in special units. 

You'll find that this simple, dependable BJ Hydroplex has 
definite advantages over complex displacement type pumps. For 
full information, send the coupon now. 


-—-----------—- 


BJ PUMP DIVISION, DEPT. 61 








Our problem is pumping gpm of aisiinegia - | 
at a head of ___ Tell me more about the BJ Hydroplex. 

| NAME___ / _ Siciutaten — | 

| COMPANY ‘ in | 
ADDRESS -_ — 

| | _STATE , ] 


\Y No obligation, of course. Y 


Seemed meeeneneetll eneeenelllitcemeeemnatlicamenenelltieamnmneainenmannneeeeenne 
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“K” CAST-IRON FITTINGS 
GIVE YOU 
THE CRAFTSMANSHIP 
OF SPECIALISTS 





“K” on a cast-iron fitting is the trademark of a 
company that has specialized on this class of 
product for more than sixty years. All of our 
efforts, skills, and facilities are devoted ex- 
clusively to the manufacture of cast-iron fit- 
tings which we guarantee to be sound and 
accurate in every respect. 

A large proportion of the country’s leading 
plant engineers and piping contractors have 
learned that it pays to use “K” Cast-Iron Fit- 
tings. This is evidenced by the growth of our 
business, which has required numerous plant 
expansions to keep a complete supply of “K” 
Fittings in stock for immediate shipment. 

The “K” line consists of 3,000 sizes in the 
following types: 

Standard and Extra Heavy Flanged Fittings 
Standard and Extra Heavy Screwed Fittings 
Drainage and Sprinkler Fittings 

Standard and Extra Heavy Companion Flanges 





We have a handy pocket gage for measuring pipe 
sizes. It contains a table of theoretical allowances for 
make-up when pipe is forcibly screwed into fittings. If 
you want one, mail a request on your letterhead. 











PRECISION FITTINGS 


KUHNS BROTHERS CO. 
1806 McCALL AVENUE 
DAYTON 1, OHIO 


Combined Market Facilities with Malleable Iron Fittings Co., Branford, Conn 
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( Continued from page 110 ) 


ing procedures. He further stated that direct costs were 
reduced 10% in 1948, another 10% in 1949 by the re 
arrangement of materials storage and production sequence 
that resulted from this study. 

Closer integration of manufacturing sequence has led 
in some places to the complete elimination of operations 
which interrupted flow. In some instances redesign was 
necessary. Single machines capable of producing products 
for two separate production lines were duplicated in order 
to handle operations on both products “in lines’. 

Formerly 34 persons were required to keep the necessary 
inventory and control records and to handle transfer of 
materials from storage to production. Now, these workers 
have been transferred to productive work. Also the num- 
ber of inspectors has been cut in half as the result of new 
procedures, and paper work has been elminated by the 
adoption of visual inventory controls. Storage sites are 


at the point of application, in marked spaces, so the op- 
erator.can see if the supply is running short. Men on each 
individual line alert the stock area men as soon as the sup- 
ply falls below a given point. 

Production lines in the new plant will parallel the aisle 
columns. Stock and auxiliary processing operations serving 
the production lines will flow from the aisles to mechanized 
assembly lines along the columns. 

In describing the project, Mr. Lincoln said, “The new 
plant will be a stock room with manufacturing space ad- 
jacent to the stock. No material will be moved more than 
twice—once as a raw material, and the next time as a sub- 
assembly or a finished product. Overhead handling in the 
new plant will save 20% on floor space required for the 
operation. Delays in manufacturing will be eliminated 
and productivity increased as a result of benefits to be ob- 
tained in the new plant”. 

Production will be contained in a one-story structure— 
1400 ft long by 500 ft wide, coordinated and built by The 
Austin Co. A centrally located 60 ft wide service floor 
extends the full length of the building below ground level. 
A common entrance leads down a double stairway to the 
service level, plant entrance, two-story office lobby, large 
cafeteria and kitchen, conference and demonstration rooms, 
and the Lincoln welding school. Employe facilities will 
be located along a 20 ft corridor on the service floor, with 
locker rooms and sanitary facilities at convenient intervals. 
Provision has been made to install 20 stairways leading 
from the corridor to the middle of the production floor at 
different points along its quarter-mile length. Transformers 
and other building service equipment will be located along 
the service corridor and will facilitate distribution of power, 
air, water, and other service lines throughout the plant. 


( Continued on page 114 ) 
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MILLION TON TORTURE TEST 
»ee READY FOR MORE! 





QUAKER CONVEYOR BELTING 


PERFORMANCE-PROVED TO GIVE LONGER SERVICE 


Day in day out... year after year. . . for 
eleven years more than a million tons of rock 
smashed down and was carried along by a 
Quaker Ironsides Conveyor Belt. This 24” 
wide belt takes an impact drop of four feet 
and runs on a grade that starts at four feet 
off the ground to a height of fifty-five feet. . . 
carries 60 to 100 yards of material per hour. 
After a million tons, it is still good and ready 
for many more. 


QUAKER PACKINGS FOR SAFER SEALS 
Scientifically pre-tested . . . ruggedly 
performance-proved Quaker Packings 
are engineered for every use in your 
plant—for pumps, compressors, water, 
air and steam lines and many other 
places where a positive, long-lasting 
seal is needed. 


Whatever your belting needs in your plant 
..- flat transmission belts, V-belts or conveyor 
belts, you can rely on Quaker for long, per- 
formance-proved service. Every belt built by 
Quaker is thoroughly pre-tested in the plant 
... every type has been performance-proved 
on the job. To economize on belting, you'll 
find it pays to Quakerize your plant. 


QUAKER HOSE FOR RUGGED WEAR 
Pre-tested for flexibility and Strength 
. « « built to stand abrasion . . . per- 
formance-proved for rugged resistance 
to wear... every Quaker Hose has been 
scientifically developed for a specific 
application . .. to provide longer service 
in your plant. There's a Quaker Hose 
to meet every industrial requirement. 


QUAKER RUBBER CORPORATION - PHILADELPHIA 24, PA. 
Division of H. K. Porter Company, Inc. 
New York 7 + Cleveland 15 + Chicago 16 + Houston 1 
Western Territory 


QUAKER PACIFIC RUBBER CO. + San Francisco 10 + Los Angeles 21 + 


QUAKE 


Seattle 4 


RUBBER PRODUCTS | 


custom made for every industrial use 

















. 
. 


— 
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oP 0r™ Pipe Joints 
uith KEY PIPE JOINT 
SEALING COMPOUNDS 


K EY-T IT E Water, gas, low-pressure 


steam and compressed air lines are completely 
sealed when you use KEY-TITE. This lead-free 
compound does not affect taste or odor of 
potable liquids. 


KEY GRAPHITE PASTE 


Oil, gasoline, kerosene and high-pressure steam 
lines require the perfect seal provided by KEY 
GRAPHITE PASTE. With KEY, pipe joints are 
sealed and lubricated at the same time, 





Pipe joints and fittings sealed with Key 
Pipe Joint sealing compounds do not 
leak. Connections will not freeze and re- 
opening is easy. 


There is a Key compound fo fit your pipe joint 
sealing requirements. Send for free sample. 


KEY COMPANY 
321 South 27th St. 
East St. Louis, II. 








( Continued from page 112 ) 


Clamshell Bucket Has |7 Ton 
Lifting Capacity 


Because of its size, this large clamshell bucket was 
loaded on its side in a specially depressed freight car and 
dispatched over several railroad lines to avoid tunnels and 


low clearances 
points by the 
more direct route 
to its destination. 

Known as a 
four-rope type 
bridge bucket, it 
will be utilized to 
transfer coal from 
water crafts to 
storage piles or 
hoppers. This 
clamshell, manu- 
factured by Blaw- 
Knox Company, 
has a capacity of 
17 tons, and three 
lifts would fill a 
conventional rail- 
road coal car. 





The bucket tare weight is 32,000 lb. Over- all dimensions 
are: width 9 ft 11 in., open length 21 ft, closed length 15 
ft 7 in., open height 18 ft 5 in., closed height 15 ft 11 in. 


Bulldozer Handling of Coal 
Reduces Manpower 


Announcement has been made by the R. G. LeTourneau, 
( Continued on page 116 ) 





























‘ 
NOT 1 CENT for Repair Parts 
Here is added evidence of the remarkably low fo r 4 4 4 N Ic h oO l son S team 
maintenan ts of Nichol i t : 
aintenance costs of Nicholson expansion steam Traps Installed in 2 Years 
traps. In the 2 years Bradshaw & Co. have been 
distributing them in the Pittsburgh area they have ' pr ; 
inenalled 400 tage, Det they have ecbel ent on order for repair parts. And examinations of traps in 
. continuous drainage service for at least 18 months, at 
steam pressures to 250 Ibs., showed no sign of valve 
cutting. 
r Easily Installed, Low Cost 
Spee oot cue ar tar auteh gommees ap te WD Beth = Because valve is easily adjustable to pass condensate 
at any temperature below 212°F., these traps are also 
widely used for regulating temperature of equipment. 
For All Equipment Using Steam or Hot Water 
Radiators Kettles Switch Heaters 
TYPE SF—installed horizontally or vertically without supports. Separators Railway Coaches Laundries 
Paper Machinery Dry Kilns Plastic Molding 
WwW H. Nl CHOLSON & co Pipe Coils Vulcanizers Presses 
ee ia 
135 OREGON ST., WILKES-BARRE, PA. Catalog 448 or see Sweet's 
Representatives, in 53 Principal Cities, to Help You Solve Specification and Maint Probl in Traps, Floats, Control Valves 
\. y 
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Fines brick have been in service 


since you were born!” 


NEARLY A GENERATION AGO, a large 
copper mining company relined the rear walls 
of two B&W boilers with B&W 80 Firebrick. 
For 17 years of constant operation at high 
ratings these brick provided top, trouble-free, 
maintenance-saving service. 


Today, B&W 80’s are one of a wide range 

of superior B&W Refractories — all designed 
to give the type of service that means profitable 
operation. Here, for example, are five B&W 
castables that will help you speed 


furnace construction: 


KROMECAST 
for temperatures up to 3100F 


KAOCAST 
for temperatures up to 3000F 


BaW HYDROCHROME 
for temperatures up to 2800F 


B&W BAFFLE MIXES 
for temperatures up to 2600F 


B&W INSULATING CONCRETE-MIXES 


for temperatures up to 2200F 
PLUS INSULATING EFFECT 


Whether your needs are for heavy firebrick, 
light-weight insulating firebrick, or refractory 
castables, plastics and mortars, you can 

find the type most economical for your needs 

in B&W’s complete line of refractories. 

Call your local B&W Refractories Engineer today. 


ABCOCK 
b WwILCOX 


THE BABCOCK & WILCOX CO. 
REFRACTORIES DIVISION 
GENERAL OFFICES: 85 LIBERTY ST, NEW VORK 6 Ww v. 

works: AUGUSTA, Ga, i 









R-350 


B&W REFRACTORIES PRODUCTS —B&W 80 Firebrick * B&W Junior Firebrick * B&W 80 Glass Tank Blocks * B&W Insulating Firebrick 
B&W Refractory Castables, Plastics and Mortars * OTHER B&W PRODUCTS — Stationary & Marine Boilers and Component Equipment... 
Chemical Recovery Units . . . Seamless & Welded Tubes . . . Pulverizers . . . Fuel Burning Equipment . . . Pressure Vessels . . . Alloy Castings 
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0&5’ Powe 


Plant ‘operators in many in- 
dustries are cutting costs up 
to 40% through advantages 
like these : 





Low fuel consumption through high efficiency 

Packaged design saves excessive installation costs 

Automatic operation frees engineer for other duties 

Mounted on steel base—no bricking required 

Delivered fully wired and tested—U. L. approved 

Widespread service by factory-trained men 

High and low-pressure units—15 to 300 HP.—for light oil, heavy oil, 
gas or combination gas-oil firing. Free catalog mailed promptly—use 
coupon below. 


ORR & SEMBOWER 


Established 1885 


® 






STEAM GENERATORS 


ORR & SEMBOWER, INC. 
951 Morgantown Rd., Reading, Pa. 


i 

! 

| 

! Please mail latest catalog showing Powermaster’s cost- =: 
| cutting advantages. i 
j 
| 
| 
| 
! 
| 
| 


Name 





Company. 





Address_ 














( Continued from page 114 ) 


Inc., that the operation of a recently purchased bulldozer 
has freed a “three man tunnel crew” for production jobs 
in the Huron-Portland Cement Company’s Alpena, Michi- 
gan plant. Coal at this plant— which produces over 
6,000,000 barrels of cement annually—was originally 
handled by the tunnel method. Two distribution belt con- 
veyors and an electric crane track were eliminated when 
the new dozer was introduced. 

Coal is moved now from 50 to 300 ft at the rate of 1000 





tons per day during all kinds of weather. The unit op- 
erates 16 hours a day, 7 days a week to handle coal between 
the stockpile and storage bins. In addition to moving coal, 
this mobile hauler handles extra assignments around the 
mill such as: clearing snow, excavating, switches box cars, 
and necessary handling at the company’s dock. Rubber 
tires enable operation on or over any type of surface with- 
out damage. 


Cold Rolled Brass Mill Geared 
to Continuous Brass Casting 


With the development of a flat-metal continuous brass 
casting process, the Scovill Manufacturing Company went 
all-out to design a suitable rolling mill to realize the full 
benefits of increased cast brass production. Equipment 
necessary to construct such a system exceeded $10,000,000, 
but a revolutionary approach to rolling brass, application 
practices, and production layouts has resulted. This plant 
can now produce cold-rolled brass, from continuous cast- 
ing of large bars to the finished milled products in a 
straight-flow production. 

Metal is melted in one of three 10,000 Ib per hour elec- 
tric induction furnaces, equipped for precision control of 








melting temperatures and other factors which influence 
the metallurgical qualities of the brass. Staggered at 30- 
minute intervals, each furnace discharges into a 9000 lb 
capacity holding furnace mounted over the casting machine 
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( Continued from page 116 ) 


to provide a continuous flow of molten brass. Intermixing 
furnace charges give additional uniformity of composition. 
The metal descends through a water-cooled mold. 

The casting machine has a capacity of several million lb 
per week, and it is the only one in America designed to 
produce flat bars for cold-rolling into brass strip and sheet. 
The brass is automatically sawed into bars of uniform length 
that weigh in excess of 2,000 lb. Conventional shearing or 
sawing gates have been eliminated, and internally sound 
metal is assured throughout the entire length, width, and 
thickness of each bar. 

Pushbuttons control all the heavy equipment, and where- 
ever possible the operations are automatic. For example on 
the cold rolling mills, spacing between the working rolls 
is _ uniform by photoelectric controls which compen- 
sate for temperatures variations and roll expansion. Vacuum 
cup and roller conveyor handling equipment supplants 
manual handling and are big factors in the virtual elimi- 
nation of dents, pits, gouges, and scratches in the metal. 

Annealing and cleaning equipment incorporates the 
most modern devices for producing closely controlled an- 
nealed tempers and clean, smooth surfaces. The final an- 
nealing furnace and cleaning unit are placed so that strips 
or sheets emerging from the furnace are automatically in 
position to travel at a controlled speed through the cleans- 
ing unit. 


Microfilm Service for 
Industry and Power 


Back issues of Industry and Power may now be obtained 
on micro film from University Microfilms, Ann Arbor, 
Michigan. An entire volume is contained on a single roll 
which can be made for about the same cost as that of bind- 
ing a year’s issues. This should be a boon to libraries who 
hesitate to destroy periodicals and yet lack space to store 
them after they are several years old. Inquiries concerning 
this service may be sent to University Microfilms, 313 N. 
First St., Ann Arbor, Michigan. 


Materials Handling Features 
Outstanding in New Plant 

Many outstanding features in the handling of materials 
are employed in the Atlanta Paper Company's new one and 
a half million dollar plant. The eight-acre building has its 
own interior transportation system, consisting of an over- 





head crane and seven gas and electric fork lift trucks. The 
crane platform glides across a vast storage pit of 7000 tons 
capacity, so that roll stock may be lifted in for storage or 
removed into machines in departments adjacent to the pit. 


( Continued on page 157 ) 
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ENTRUST YOUR 
FLUID HANDLING TO 
TIME-TESTED, JOB 
PROVED EQUIPMENT... 


YP 


WEINMAN CENTRIFUGAL PUMPS 


With a Weinman Pump on duty you can give 
your full attention to other plant problems, for 
Weinman Pumps take care of themselves. Their 
sturdy construction, advanced design and 
efficient operation guarantees overall pump- 
ing economy. 


If your plant handles liquids in any form it 
will pay you to talk “pumps” with Weinman. 
A letter, wire, or telephone call will get the 
prompt attention of a centrifugal specialist — 
anxious to be of service. 





Weinman Type GB and KB Pumps available with or 
without leak-proof mechanical shaft seals. Heads up 
to 200 ft. Capacities up to 1100 GPM. 


Built by Cent rif. ug al Spec ialists 


The WEINMAN Pump Mfg. Co. 


286 Spruce Street © Columbus 8 * Ohio 














*k REDUCE COSTS 


* Improve Production 


Phantom 
View of 
POWERS 
Recording 
Regulator 


Has 
Aluminum 
Case 








with precision control by— 





ttinr-Operated 
RECORDING REGULATORS 





For TEMPERATURE * HUMIDITY * PRESSURE 


End losses caused by OVER-heating of processes or 
operations requiring precise control. Install 
POWERS pneumatic regulators. Their accu- 
rate control helps to improve quality of pro- 
ducts—speed up production and save steam 
wasted by overheating. 

» Variety of Models: Recording 
Thermometers; Recording Reg- 
ulators; Indicating Regulators; 
| Wet and Dry Bulb Recording 
Regulators; Time Cycle Re- 
cording Regulators; Master 
and Sub- Master Indicating and 
Recording Regulators, etc. —— 7 

Write for Bulletin 370. 


For Better Temperature and Humidity Control and valuable 
aid in selecting the right instruments for your re- 
quirements—phone or write our nearest office. There’s no obligation. 
The Powers Regulator Co., 2777 Greenview Ave., Chicago 14, Ill.e 231 
E. 46thSt., New York 18, N. Y.e1808 W. Eighth St., Los Angeles5, Calif. 








THE POWERS REGULATOR CO.- OFFICES IN 50 CITIES 
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ABOVE: POWERS WET and DRY 
BULB RECORDING REGULATOR. 
Also available as a recorder only. 
Unit consists of two pen record- 
ing thermometer, water pan and 
motor blower causing sufficient 
circulation to give proper wet 
bulb readings. 





ABOVE: POWERS TIME CYCLE RE- 
CORDING REGULATOR. Cam with 
cam follower operates steam con- 
trol valve to correspond with any 
pre-determined time temperature 
schedule. Recording thermometer 
chart record provides a check on 
the operation of the control. 


as 


Ann 
Ne 
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ABOVE: POWERS FLOWRITE VALVE 
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Oil From Sandstone 
( Continued from page 79 ) 


Overflow from the mixer enters a 
one-bottom settling tank containing 
hot wash water. Additional mixing is | 
obtained by means of a paddle that | 
revolves at one revolution per minute. 
Sand and most of the water and silt 
settle out from the diluted bitumen as 
an oily sludge, which is pumped back 
to the pulper for further processing. 
The partly settled oil rises and over- | 
flows to the final settling chamber. 
Volume of the initial settling tank and | 
the rate of flow through it are such | 
that the solution does not remain in | 
the tank long enough for all the water 
and silt to settle. Consequently, pro- 
visions for further settling are neces- 
sary. In the final settling tank virtual- 
ly all of the water and silt settle in a 
period of 12 to 16 hours. The final 
settling temperature is 200° F. 


Separation 


Separation of bitumen from bitu- 
minous sandstone by the action of 
heated water is not a new develop- 
ment. Early attempts to recover hydro- 
carbons by this method were made 
about thirty years ago in this and other 
countries. However, because of the 
lack of knowledge of the fundamental 
principles underlying efficient separa- 
tion, displacement of the bitumen 
from the sand grains was usually in 
complete and considerable bitumen 
was retained in the sand tailings. Fur- 
thermore, the separated bitumen fre- 
quently contained large percentages 
of sand and water. 

Many of the former difficulties 
have been overcome and on several of 
the latest laboratory runs, in which 
optimum operating conditions were 
maintained, 95% of the bitumen 
originally contained in the samples 
was recovered. The recovery percent- 
age is based upon an average bitumen 
content of Edna sandstone of 11% 
Loss of 5% (1% to tailings and 5% 
to the slimes) of the original bitumen 
of the Edna samples can normally be 
expected. This loss may be attributed 
in large measure to the fineness of 
of some bitumen particles which com- 
bine with the iron hydroxide and fine 
silt in the pumping operation and are 
not floated in the separation cells with 
the recovered bitumen. 





Expansion Joints 
( Continued from page 93 ) 


bellcws jcint of much less wall thick- 
ness is installed. This*complaint is logi- 
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... another outstanding 
NEW “JOHN CRANE” 


SEVERE-DUTY 
PACKING _ 


Construction: Dry graphite lubri- 
cated, closely braided jacket of top 
quality asbestos yarn with inconel 
wire insertion in each strand. Core 
consists of long fibre asbestos and 
flake graphite. 


L77Al is furnished only as die- 
formed rings, in either square cross- 
section or with special bevels for 


for EXTREME PRESSURES, 


17 TAI temecratures to 1200°F 


If you have a high temperature packing problem on steam valves, 
soot blowers, gauge glass fittings, etc., you need this new “John 
Crane” packing. It remains resilient at high temperatures, it will not 
harden, even at 1200°F, and it easily withstands pressures as high as 
2000 psi. 

Style 177AI is the newest in the extensive “John Crane” line of 
quality packings. If you don’t have the complete ‘ ‘John Crane” cata- 
log, you should write for it—its recommendations can be a real help. 


CRANE PACKING COMPANY )~eMG 


. A fe . As eee ee nada 


a 
1831 CUYLER AVENUE @ CHICAGO 13, ILLINOIS - jus Crant 
YW ‘ ze 











TO SERVICE 


e@ A good strainer protects your equipment 


and pipelines. 

Maintenance men said “give us a strainer 
with a blow-off cap that comes out 
easily and makes up tight; a screen that 
can be put back in place without a lot 
of fiddling around”. 

The easy-to-remove Yarway cap meets 
these requirements. It has straight (not 
tapered) thread, machined face and 
spark-plug-type gasket. Permits easy 
removal me cleaning. Insures proper 
screen alignment when replaced in body. 


Screen itself is of high grade woven 
monel wire, or perforated if desired. 
Body of strainer is iron or steel, cad- 
mium-plated for protection against cor- 
rosion and for better appearance. 
Available in six sizes, 42” to 2”, for 
pressures to 600 Ibs. Reasonably priced. 
Hundreds of thousands in use. Stocked 
and sold by 150 Mill Supply Houses. 
See your dealer or write for Bulletin 
S-201. 


YARNALL-WARING COMPANY 


109 Mermaid Ave. Philadelphia 18, Pa. 


YAR WAY STRAINERS 
Police the Pipelines 





cal and unless the joint is made from 
superior alloys, such reductions can 
not be tolerated. The fabricator of the 
bellows must be given the pressure, 
temperature, and chemical characteris 
tics of the material being handled if 
he is to supply a satisfactory expansion 
joint. Internal alloy sleeves can be used 
to _ the wrinkles from erosion 
and external bands or keepers to reduce 
the hazard from mechanical damage. 
A recent development is the jacketed 
metal bellows joint, Fig. 13, which 
places the pressure on the outside of the 
wall and can be construction for any 
pressure. This is a decided advantage 
when highly corrosive materials are 
being handled. The element is com- 
pletely protected and the pipe forms its 
own inner liner. 

Sensibly applied, expansion joints 
have a place in high pressure piping 
systems, and maintenance for well de- 
signed correctly applied joints, in both 
high and low pressure service, is prov- 
ing remarkably low in cost. 

Acknowledgment is made to E. H. 
Ziebold, chief engineer, Magnilastic 
division, Cook Electric Co.; H. C. 
Woodward, Yarnall-Waring Co.; W. 
A. Sherbrooke, president, Piping 
Specialties, Inc.; and W. L. Benson 
chief engineer, Badger Fire Extinguish- 
er Co. for information and assistance 
supplied in the preparation of this 
article. 


Controller Maintenance 
( Continued from page 97 ) 


sluggish action of contact mechanisms 
with consequent burning of contacts. 


Symptoms 


When trouble develops in a control 
circuit, usually certain clues will point 
to its cause. By becoming familiar 
with various trouble symptoms and 
their cause, remedies can quickly be 
decided upon. The following troubles 
are representative: 

Contact chatter, caused by poor con- 
tact in controller operating circuit, ex- 
cessive jogging, broken pole shade coil, 
or slamming of contactor. 

Short contact life may be caused by 
| jogging when the controller is not de- 
signed for such service. Since contact 

life varies approximately in inverse 
proportion to the square of the current 
| interrupted, jogging may wear con- 
| tacts more than 30 times as fast as ordi- 
nary stops from full speed. Jogging 
may also cause welding of the contacts. 


Contact Failure 


Failure of contacts to close can be 
due to low voltage, defective controller 
Operating circuit including external 
push buttons and switches, defective 
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Protect Modern Machines 
against Costly Delays 


TRIPLES 

PRODUCTION 

SPEED 

@ This Gisholt Turn Mill 
has two milling cut- 
ters that work in 
pairs, and progres- 
sively mill the pin 
diameters and ad- 
jacent cheeks on an 
automobile crank- 
shaft, three times as 
fast as the previ- 
ously used system. 


Modern 
oy ey B “"Kuses 
EconomY De-Lay” Fuses 


Your Electrical Circuits Need 
ECONOMY Modern “De-Lay” Protection 


Why risk needless stoppages of your time-saving 
and cost-reducing equipment, due to needless 
“blows” caused by momentary overloads? 


ECONOMY “De-Lay” FUSES offer superior pro- 
tection against unnecessary “blows” within the 135 
to 200% range, where most overloads occur. 


Your Electrical Wholesaler can supply you with 
ECONOMY “De-Lay” Renewable Fuses and 
Renewal Links. 


You are invited to 
write for the New 


ECONOMY FUSE & MFG. CO., 2717 GREENVIEW AVE, CHICAGO 14, ILL. acc + 
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coils, or open overload relay contacts 

If contacts do not open, look fi 
welded contacts, ground on holdi: 
circuit, misalignment of parts, or gu: 
my deposits on magnet faces. Slug 
gish controller operation may | 
caused by low voltage, contact springs 
too strong, excessive friction, or mis- 
alignment of parts. 


Overload Relays 


Overload relay troubles arise from 
a variety of faults. Consult the in- 
struction sheet covering the specifi 
type of relay. 

Overheated resistors may be the : 
sult of under rating, failure of con- 
tacts to close, or insufficient ventila- 
tion. 

Sometimes controllers will operate 
when not wanted. This is usually due 
to sneak circuits or grounds on the op- 
erating circuit. 





Manual Controllers 


Manual controllers are more simple 
than magnet-operated controllers but 
are subject to some operating diff- 
culties. At times an operator will 
manipulate a manual controller so 
rapidly that the motor is practically 
= started across the line. This results in 
= eS \| excessive burning of contacts or flash- 
ron through wy a L— oe over. 
system : - 3 — ] | 


¢ piping 


ee — ee Instruct operators of manual con- 
DeCcaUuse emer emelenscemmoltimes. ae: te 


flexible loading and unloading a trollers in the proper method of start- 
SS sine and fittings of os handbi ing motors, so as to prevent bringing 
the same strength and long Life the motor up to speed too rapidly, or 
ts you design and build into all other parts 0 r piping system. YOumeninat stopping at a mid-point and allowing 
ill weak links! You climinate Blinc 4 triable hazards which increase with ag the starter resistors to overheat. 
und usage in all ty pes of fabric or flexible metal hose Contacts of manual controllers 
Play safe all the way! Use Cuksan Ball-Bearing Swi ts to make up your should be kept smooth with sandpaper, 
but no more metal should be removed 
than necessary. Sharp Se rep on 
contact surfaces may be filed level with 
CHIKSAN’s Engineering Department will gladly assist you it the surface. All types of actual slid- 
designing flexible lines to suit your individ Sern ing contacts should be kept clean and 
lubricated with a very light coat of 
vaseline. The bearings also require 
lubrication. 


loading and unloading lines. With them, ¢ 
strength, long life and safety of steel. You get gre 


ind greater cconomy with CHIKSAN 


Spring Pressure 


Contact spring pressure should be 
sufficient to prevent contact arcing. 
The star wheel lever spring on drum 
controllers should have enough ten- 
sion to serve as a feeler in centering 
the contact. 
If low voltage release coils fail to 
| hold, the trouble may be due to low 
REPRESENTATIVES IN PRINCIPAL CITIES voltage, or use of an incorrect coil. 


Where a manual compensator low volt- 

age release drops out due to voltage 

= H | es ¢] * C 0 a e A Ad dips, the installation of a time delay 
AND SUBSIDIARY COMPANIES low voltage release assembly will cor- 
Chicago 3 « BREA, CALIFORNIA - New York 7 rect the trouble. To operate proper- 


WELL EQUIPMENT MFC.CORP. WOUSTON 1, TEXAS ly —— faces —— ies ag bngeow 
CHIKSAN EXPORT CO. BREA, CALIFORNIA - NEW YORK 7 sa anisms must be free of dirt an 


BALL-BEARING SWIVEL JOINTS FOR ALL PURPOSES atin i 
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* REG. U.S. PAT. OFF. 


D.W. HAERING & CC 


Established 1931 


General Offices Pp. 0. Box 6037. San Antonio, Texas 
Chicago Office, 205 West Wacker Drive 
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Year after year: Up in the air, 
out in the open, the Troy Steam 
Engine continues to drive this kiln 
in an asphalt paving plant after 
many years of dependable operation. 






124 





lf your drive needs any or all of these 

five characteristics, the modern Troy Steam 
Engine is indicated. Send us your drive requirements 
and steam conditions, and our engineers will be glad 
to recommend the right type and size Troy engine to 
meet your needs. 


Send for Bulletin 306 


Troy Engine & Machine Co. 


Power Equipment Division 


1202 RAILROAD AVENUE * TROY, PENNSYLVANIA 





Radioactive Waste Handling 

Recent booklet issued by the Atomic 
Energy Commission contains a non- 
technical report on the safe handling of 
radio active wastes in the atomic energy 
program. The report describes radioac- 
tivity and its biological effects, types 
and sources of radioactive wastes, and 
safe methods of handling wastes. 

Important subjects covered are: The 
Meaning of Radioactivity; Types and 
Sources of Radioactive Wastes; Safe 
Handling of Radioactive Wastes in the 
Atomic Energy Industry; and Safe 
Handling of Wastes Resulting from 
Radioisotopes Distribution Program. 

“Handling Radioactive Wastes in the 
Atomic Energy Program” published by 
the United States Government Print- 
ing Office. Superintendent of Docu- 
ments, Washington D. C. Price 15 cents. 





Water Supply Engineering 

Technical and research fundamentals 
concerning treatments, distribution, de- 
sign, construction, operation, and main- 
tenance of water supply systems are 
contained in the fourth edition of “Wa- 
ter Supply Engineering” by H. E. Bab- 
bitt and J. J. Doland. Every phase of 
theoretical and practical aspects of wa- 
ter engineering is treated. 

Special new topics in this revised is- 
sue include: (1) hydraulics, such as un- 
derground water flow, well construction 
and maintenance, rainfall, runoff; (2) 
electrical equipment and pumps; (3) In- 
takes, aqueducts, and pipe lines; and 
(4) new coagulants, valuable data on 
storing, handling, and mixing chemi- 
cals. This book covers the subject of 
water supply and distribution in logical 
steps, stressing practical applications 





of natural laws and engineering prin- 
ciples. Illustrations, working data, and 
problems are freely employed. 
“Water Supply Engineering” by Har- 
old E. Babbitt and James J. Doland. 
Published by McGraw-Hill Book Co., 


| Inc., 330 West 42nd Street, New York 
= Y. 593 pages. 258 illustrations. 
$6.50. 


Electrical Insulation 

Pocket size book, covering the his- 
tory and development of electrical wire 
and cable insulation, is written to serve 
as an authoritative reference on var- 
nished insulations. Information and da- 
ta were obtained from the major manu- 
facturers of varnished insulation and 
compiled by David O. Woodbury. Na- 
ture and purpose of varnished insula- 
tions are carefully described. The ap- 
plications of varnished insulations in ro- 
tating apparatus, transformers, cables, 
power distribution systems, motor con- 
trollers, high-tension magnetos, and 
electronic equipment are discussed in 
an easy to read manner. 

Contents of the book are divided in- 
to two parts “History and Back- 
ground”, which contains the nature, 
purpose, and insulations of yesterday 
and today, and uses of varnished in- 
sulations. 

“The V. I. Story—Varnished Insula- 
tions in Electrical Engineering” by 
David O. Woodbury. Published by Na- 





tional Electrical Manufacturers Asso- 
ciation, 155 East 44th Street, New York 
17, N. Y. Illustrated. 88 pages. $1.00. 
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| TUBES - °° Nothing but tubes 


TUBES 


U, Bes 






B&W Tube Co. representatives are pass-keys to all tubing 
problems—pressure or mechanical . . . carbon, alloy, or 
stainless .. . special shapes . ... tailor-made physical and 
chemical properties. They sell tubes, tubes, nothing but 
tubes. Their factory training in ‘'tube-technics'’ embraces 
everything from material selection to method of shipment. 
They are experienced in’ uncovering unexpected tubing 
economies. There is one near you. Ask him. He knows! 












T UB E 

BABCOCK & WILCOX TUBE COMPANY | 
General Offices: Beaver Falls, Pa. 

Plants: Alliance, Ohio, and Beaver Falls, Pa. 


Sales Offices: Chicago 3, Ill. + Cleveland 14, Ohio * Denver 2, Colorado + Detroit 26, Mich.+ Houston 2, Texas* Los Angeles 15, Calif. 
New York 16, N. Y.* Philadelphia 2, Pa.» St. Louis 1, Mo. * San Francisco 3, Calif. * Syracuse 2, N. Y. * Toronto, Ontario * Tulsa 3, Okla. 


TA-152 5 
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INCREASE PRODUCTION - 
SLASH TYPING COSTS! 





Here’s exciting news on how you can increase your typing production! 
Yes, anywhere from 10% to 50% is possible with the new Remington 
Electri-conomy —the new electric typewriter that turns out more work, 
better work in less time and with less effort. The Electri-conomy is scientifi- 
cally designed to meet all your typing requirements with greater ease, greater 
speed and greater accuracy. Mail the coupon below for detailed information 


on how you can start saving today... the Remington Electri-conomy way! 
Copyright 1950 by Remington Rand Inc. 





Make the £lecfri-conomy test in your office today / 











1 Remington Rand, Dept. TE-33, 315 Fourth Ave., N. Y. 10 

l , , 

1 C Please send me a FREE copy of “Electric Typing vs. 

1! Manual Typing.” 

| (C0 Please have your representative call to perform the i / = - Fbcurult 
{ free Electri-conomy Test in my office — without obliga- reerglore. 

1 tion, of course. THE FIRST NAME IN TYPEWRITERS 
4 CID. crc cccgrdcidaddesecksseecrscbsdeceéecsecgeecssreccaueeee 

1 COMPANY... 2s ccccrccccccccccscccescescesssscescsssssccseees 

! IEE. «onc vo. 00seeedse seh vtsedtaneeaveesks- cece Hbenecsunes 

1 Gin cccuscdedhdpeneswtesetee een Zone DG .ctccucacnct 
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These are the words of Albert D. 
Eplett, chief research engineer of 
MANNING, MAXWELL & MOonrg, 
INC., Bridgeport, Conn. 

As a result of controlled laboratory 
tests made under his direction over 
a period of years, “’S’’ Monel* is now 
standard material for guide sections 
in four types of Consolidated Safety 
Valves. 


Here Mr. Eplett tells you about 
one of the actual tests: 

“We carried out our anti-galling 
tests,” he says, “by building a small 
valve identical to the larger ones 
ordinarily used. We devised a cam- 
operated mechanism that would 
give us lifting characteristics sim- 
ilar to those that occur with steam. 
Superheated air was carried in 
through the nozzle and up over the 
disc and guide portions, where we 
located thermocouples. When gall- 
ing occurred, a cut-out device shut 
off the operating mechanism. 

“By this method, we have tested 
a great number of valve trim ma- 
terials, including the so-called super 
alloys. And we discovered that “’S”’ 
Monel consistently showed better 
anti-galling properties in combina- 
tions with other metals and against 


Chief Research Engineer Reports 
on Valve Trim Materials 


itself than any of the other metals 
we have tested — excluding, of 
course, hard facing alloys, which 
are not as economical to use.” 


“S” Monel, in addition to its non- 
galling characteristics, has the well- 
known properties and advantages 
of all Inco Nickel Alloys. It is 
strong ...tough . .. fatigue resistant 
... corrosion resistant. It simplifies 
fabrication and offers economies in 
valve trim for high temperature 
service; it is an outstandingly effi- 
cient material for heat-treated en- 
gine castings, hot air scoops, fuel 
line fittings, pump liners, fuel and 
oil tank flanges, wing hooks, etc. 


DO THIS —-NOW 


Get more information about extra- 
hard heat-resistant “S” Monel and 
other specialized valve materials. 
Write to R. F. Johnson, c/o The 
International Nickel Company, and 
ask him to send you INCO’s valuable 
booklet, Trimming Valve Costs with 
Lasting Trim. It tells you how to 
make valves last longer, whether 
they handle live steam, hot chemi- 
cals, compressed air or corrosive 
cooling water. Send today for your 


free copy. A post card will do. 
*Reg. U.S. Pat. Off. 


THE INTERNATIONAL NICKEL COMPANY, INC. 


67 Wall Street, New York 5, N. Y. 


EMBLEM OF SERY 


i 


NICKEL PANCON ALLOYS mdonet’ > NICER . i" WICKEL PERMAWICKEL" 
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SELECTED because of its 
superior hardness at high 
temperatures and its anti- 
galling properties, ‘‘S"’ 
Monel is now standard material for guiding sec- 
tions (arrows) in this Manning, Maxwell & Moore 
Consolidated Safety Valve. Used in the hardened 
state, the **S'' Monel ports cast at Inco's foundry 
ere given a ground finish with an emery cloth 
polish prior to assembly. 


R''* MONEL «+ “‘KR''* MONEL 
* DURANICKEL * INCONEL 











COUPLINGS 


FOR POWER TRANSMISSION 
REQUIRE NO MAINTENANCE 





Patented Flexible Disc Rings 
of special steel transmit the 
power and provide for mis- 
alignment and end float. 


Thomas Couplings have a wide 
range of speeds, horsepower 
and shaft sizes: 
V2 to 40,000 HP 
1 to 30,000 RPM 


Specialists on Couplings 
for more than 30 years 





BACKLASH 
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PATENTED 
FLEXIBLE 
DISCS 




















THE THOMAS PRINCIPLE GUARANTEES 
PERFECT BALANCE UNDER ALL 
CONDITIONS OF MISALIGNMENT. 


NO MAINTENANCE PROBLEMS. 


ALL PARTS ARE 
SOLIDLY BOLTED TOGETHER. 


Write for the latest reprint 
of our Engineering Catalog. 


THOMAS FLEXIBLE 
ele] t] JEi ice eer 


WARREN, PENNSYLVANIA 














NEWS... 


of men and companies 





Springfield Boiler Co. — Announce- 
ment of the appointment of H. S. Colby 
as assistant to the president has been 

. made by G. R. Atherton, president. 
Mr. Colby is widely known in the boiler 
and steam generating field having been 
identified with such companies as Riley 
Stoker Corp. and Combustion Engi- 
neering Co. Announcement is also 
made of a new sales representative for 
Springfield water tube boilers in the 
Missouri valley and western plains area 
north of Texas, including the Rocky 
Mountain area and the states of Wy- 
oming, Montana and North Dakota. 
This is the Power Equipment Co., lo- 
cated at 4706 Holly St., Kansas City, 


Mo. 


Elgin National Watch Co.—Wm. M. 
Brandes, director of manufacturing, has 
been elected vice president according 
to an announcement by J. G. Shennan, 
president. Simultaneously, the board of 
directors announced the election of An- 
drew L. Rowe as vice president to suc- 
ceed Howard D. Schaeffer, who has re- 
tired after 46 years. 


Johns-Manville Corp.—Appointment 
of Phillip D. Cannon as vice president 
of Johns-Manville Products Corp. and 
production manager of the industrial 
products division has been announced 
by J. A. O’Brien, vice president and 
general manager of the division which 
operates 11 plants throughout the 
United States. 


Chain Belt Co. of Milwaukee—Ap- 
pointment of four new distributors has 
been announced by the company. The 
Winn Supply Co. of 256 Seventh Ave., 
San Diego, Calif. and the Arkansas 
Bearing Co. of Little Rock, Ark. have 
been made distributors for the mer- 
chandise products of the Chain and 
Transmission, Baldwin-Duckworth and 
Conveyor and Process equipment divi- 
sions of the company. The Pacific 
Hardware & Steel Co., Inc., San Jose, 
Calif. and the Polsom Implement Co. 
of Seattle, Wash. have been appointed 
distributors for the Chain and Trans- 
mission and the Baldwin-Duckworth 
divisions. 


Minneapolis- Honeywell Regulator 
Co.—James H. Binger has been elected 
vice president and general manager of 
the Belfield Valve Division, Philade!l- 
phia. He will be in charge of manufac- 
turing and engineering in the valve 
division, as well as coordination of the 
sale of valves through Brown Instru- 
ments and other divisions. He joined the 
company in 1943. 


Kaiser Aluminum & Chemical Sales, 
Inc.—Appointment of A. S. Basil as 
assistant general sales manager to di- 
rect the national sales of the company’s 
electrical wire and cable products has 
been announced by general sales man- 
ager, Bert Inch. Headquarters for the 
sale of the company’s electrical con- 
ductor products is being established at 
the cable, rod, bar and wire plant at 
Newark, Ohio. At the same time H 
W. Biskeborn, who has been a member 
of the production department, is trans- 
ferred to electrical cable sales as tech- 
nical director. A new product sales 
office is being established at Chiago, 
with offices in the Palmolive Building 





A. S. Basil 


A. L. Larson 


The Falk Corp.—Thomas F. Scan- 
nell, general sales manager, has an- 
nounced the appointment of Arthur L. 
Larson as assistant to the sales man- 
ager and the appointment of Wm. J. 
Urban as manager of coupling sales. 
The new manager of distributor sales 
is Don K.,Lambert. Roland E. Govan 
heads sales promotion, a newly organ- 
ized department; assisting him are Eu- 
gene H. Millmann and A. H. Kelley. 


Controlled Circulation Audit, Inc.— 
Frank L. Avery, managing director for 
the past 18 years, died at his home in 
Ridgewood, N. J., on January 20th after 
a long illiness. 


( Continued on page 130 ) 








stopped. 





A smooth flow starts quickly . . 
splashes. Lifting and tilting of container no longer necessary. 
No dangerous pressure develops and flow can be instantly 


Safe-Fast ACID PUMP 


FOR CARBOYS, DRUMS AND BARRELS 


. no dangerous spurts or 


Equipped with flexible Saran tube and adapter for open- 
ings larger than 2!/," dia. Long life even when used with 
most corrosive liquids. 


} SEND FOR COMPLETE DATA TODAY 
GENERAL SCIENTIFIC EQUIPMENT CO. 


2785 W. HUNTINGDON ST. 
NEW COMPLETE 1950 SAFETY CATALOG SENT FREE 


Philadelphic 32, Pa. 


ON REQUEST 
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NION 


id TYPE 


a eThe Ideal Outdoor Unit... 


— IHESE photos tell their own story of the 
— adaptability of the Union ‘‘H’’ Type Steam 
Generator . . . the Ideal Outdoor Installation. 
Compact, simplified design in a steel clad 
insulated setting with furnace inside the unit. 
Drum and tube arrangement symmetrical 
. a tube bank on each side forming an in- 
tegral water cooled furnace. No headers... No 
handhole plates required. 


Superheater on one side only provides (pat- 
ented) simplified superheat control over a wide 
load range for all fuels and varying excess air. 
Automatic adjustment of boiler outlet dampers 
controls gas flow across superheater. 


Design accommodates any fuel or firing 
method for any desired capacity or pressure. 

There are 13 basic Union boiler designs 
from which to specify The One That Fits Your 
Job—Write our engineers. 


RATOR 


NOONE Ne PS aly a 


UNION IRON WORKS . . . Siuce/590 


303 CASCADE STREET - ERIE, PENNA. 
BOILERS - PROCESS EQUIPMENT + FABRICATED STEEL 
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It takes more than twice as many 
dollars to fire your power plant to- 
day as it did 10 years ago. And if you 
allow your tubes to become coated 
with scale deposits it’s amazing how 
much additional coal you need. 
Carefully examine the chart be- 
low and you'll agree that regular 
AIRETOOL tube cleaning and 
maintenance mean a big saving in 
fuel dollars. By removing a 1/.” coat- 
ing of scale, you make one ton of 
coal do the work of two and a half. 
For further information on tube 
cleaners, tube expanders and acces- 
sory tools and how they save you 
money, write The AIRETOOL Mfg. 
Co., 318 S. Center St., Springfield, O. 
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1 /25" 


AIRETOOL BOILER TUBE CLEANER 
for removing fuel wasting scale from 
straight or bent tubes. 






AIRETOOL NO. 164 BOILER TUBE EXPANDER 
has 3 expanding rolls and thrust 
collar that bears on the tube sheet. 
For tubes 1” to 4” O.D. 


There's an Airetool Tube Cleaner and Tube Expander for every <4 of tubular construction. 


‘\ Al RETOOL 


MANUFACTURING COMPANY 









SPRINGFIELD, OHIO 
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BRANCH OFFICES: NEW YORK, PHILADELPHIA, 
CHICAGO, HOUSTON, BATON ROUGE, TULSA. 
REPRESENTATIVES IN PRINCIPAL CITIES. 
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( Continued from page 128 ) 


Midwest Stoker Association—At tie 
annual meeting, F. H. Herndon, pre 
dent of Herndon Sales & Service Co., 
was elected president of the association 
for the ensuing year. He succeeds §. 
W. Jones, office manager of the Iron 
Fireman Mfg. Co., Chicago.. Other 
officers elected for the year are P. I. 
Bohmann, regional manager of the U 
S. Machine Corp., vice president a: 
Charles H. Wilson, manager of Park 
Heating Sales, secretary - treasur: 
These three officers were also Glected i 
directors together with E. W. Jones, 
Iron Fireman Mfg. Co., and E. J. Wo 
ley, Stoker Service Co. 


Southern Coal Company, Inc.— 
Thomas J. Tarzy, formerly manager 
of industrial 


sales for the Chicago 
branch office, has 
been appointed 
district manager 
upon the retire- 
ment of A. W. 
Hawkins. . Mr. 
Tarzy joined the 
company in 1941 
as a fuel engineer 
and maintains 
headquarters at 
333 N. Michigan 


T. J. Tarzy Ave., Chicago. 


Westinghouse Electric Corp.—Mr. 
O. O. Rae has been appointed manager 
of the company’s Southeastern District 
to succeed Mr. Thomas Fuller who is 
retiring after 44 years. Mr. Rae has 
been with the company since 1919. 
Establishment of three new sales units 
within the Central District, Westing- 
house Lamp Division, has been an- 
nounced. Ray C. Daugherty has been 
appointed manager of the Pennsyl- 
vania-Ohio Lamp Sales Division with 
headquarters at 419 Wood St., Pitts- 
burgh. Harry A. Kinley has been named 
manager of the Michigan Lamp Sales 
Division with headquarters at 5757 
Trumbull Ave., Detroit. Howard J. 
Thomas has been made manager of the 
Ohio Valley Lamp Sales Division. His 
new office is at Third and Elm Sts., 
Cincinnati. 


Link-Belt Company—Announcement 
is made of the opening of a factory 
branch store and warehouse in Kansas 
City, Mo., at 2630 Holmes St. Convey- 
ing and power transmission machinery 
parts, chains, sprockets, bearings, speed 
reducers, and elevator buckets will be 
carried at the new address for the bene- 
fit of customers in that area. 


Dodge Manufacturing Corp.—Roy T. 
Jewell, 57, superintendent of maintea 
nance for 14 years, died January 1, after 
an illness of three years 


Worthington Pump and Machinery 
Corp.—Appointment of A. M. Boehm 
as eastern manager, engine division, 
has been announced. He will handle 
sales negotiations for gas and oil pipe 
lines equipment and oil and gas engines 
for all services, making his headquarters 


( Continued on page 132 ) 
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- Greater Access of Oil Greater Heating Surface 
to Heating Elements of G-FIN Elements 
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This length of G-Fin element . . . has the 
OUTSIDE heat transfer surface of this 




















_ length of bare tube. 
its 
ng- 
an- ¥ - 
oa At left is a tube sheet of a G-R finned-tube heat exchanger. At 
ih right is a tube sheet of a typical bare-tube heat exchanger. Note 
ts- the greater access space between tubes in the G-R exchanger. 
1ed 
les 
757 
the Even in sub-zero temperatures, the = steam because they heat oil only lo- TYPICAL APPLICATIONS OF G-R 
His G-R G-Fin Storage Tank Oil Heater cally at point of withdrawal. The G-FIN STORAGE TANK OIL HEATER 
- assures a steady flow of oil soon after straight-through flow of oil resultsin — sropaGe TANKS—containing heavy oils, tar 
the steam is turned on. That’s because minimum pressure drop. There’s no or asphalt at refineries, tank farms, etc. 
bi (1) the wider tube spacing allows stratification or vapor binding be- service TANKS—serving oil-burning boilers 
ory the viscous oil greater access to the cause the oil outlet is located at the at central power stations, industrial plants. 
— tubes than in a conventional heater _ top of the shell. And there are fewer © LOADING WHARVES—to speed up transfer 
ery and (2) the G-Fin elements provide _ tubes and tube joints to maintain. of cil to and from tanks, lighters, barges 
= six to eight times the heating surface peers 
ne- of bare tubes. These and other advantages of the CHEMICAL PLANTS—wherever viscous oil or 
‘ : , i 5 other liquids must be transferred in bulk. 
Greater heating effectiveness isonly | G-Fin Storage Tank Oil Heater have 
f the i h he full d in th te af GAS PLANTS—where by-product tar or heavy 
one of the important reasons why been fully proved in thousands o Gs eas te tenn. 
Sal users prefer the G-R G-Fin Storage installations. Write for Bulletin 1642 ssesutansous—fer oo ey 
ieee Tank Oil Heater. These units use less describing these units in detail. molasses, road oil and other viscous liquids. 
THE GRISCOM-RUSSELL CO., 285 MADISON AVENUE, NEW YORK 17, N. Y. prone 
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at the New York district office. M; 
Boehm who has served the compa: y 
for 25 years as an engine sales speciai- 
ist succeeds W. L. Russell who | 
been assigned to handle Canadian sal: 
for the John Inglis Co., Worthingto: 
RESULT OF | Canadian Associate. Appointment 
| Harry E. Lewis as assistant comptroll 
? | to succeed Joseph A. Schallenberg wh, 
| died December 16, 1949 has also been 
ears ] epen P| e ervice announced. Mr. Lewis joined the c 


poration in 1924. 


_The Cleveland Chain & Mfg. Co.— 
Formation of the Round Chain & Mi; 
Company, a new associate of the five 
other Round Chain plants, was an- 
nounced recently by James W. Dickey 
vice president and treasurer. Affiliated 
with The Cleveland Chain & Mfg. Co., 
[The Bridgeport Chain & Mfg. Co., 

Round California 
Chain Co., Seattle 
Chain & Mfg. Co., 
and Woodhouse 
Chain Works, 
Trenton, N. J., the 
new company will 
be located at 646 
W. Lake St., Chi- 
cago. John F, An- 
sink, former dis- 
trict manager of 
the Cleveland 
company, will be 


. F. zeneral manager 
Model 105 Unistage Compressor 6. ©, Rae . 
sehondiges basin Heller Brothers Co.— George H 
Hodapp was recently elected president 
and cooling unit. of the company according to an an- 
nouncement by 
Arthur C. Heller, 
chairman of the 
board. Mr. James 
G. Henry, Jr., was 
elected vice presi- 
FOR PRODUCTION and MAINTENANCE tent and secretary, 


Miss Anna W. 
FOR SPEEDY PNEUMATIC TOOLS | a eee ot 


Steenburgh, as- 
SCHRAMM INC. offers a complete line of * a ag 
Industrial Compressors in sizes ranging from r. rLodapp be 


comes the fifth 


...2 to 600 cubic feet displacement... Important as chief executive of 
Built and designed for continuous heavy the company, 


duty service with a minimum of attention. Compact... Easy to Install which was found- 


G. H. Hodapp ed in 1836. 


horizontal air receiver 


a: eegaen ’ Mechanical Intake Valve 
Available in ''V" or Flat Belt Drive...on 
base for belt drive from motor or engine Stoker Manufacturers’ Association— 
...0r, with direct motor drive. No special 100% Water Cooled D. L. Getz, chief engineer of the Steel 

; Products Engineering Co., Springfield, 
foundation required...can be bolted to Electric Push Button Ohio, has been named chairman of the 
any substantial floor. Starting engineering and research committee of 
the association. Mr. Getz succeeds 
Joseph G. Beard who recently resigned. 


Force Feed Lubrication 


. . En Bloc Construction 
Where running water is not available the 


SCHRAMM Cooling Unit will prove ade- Easy Accessibility 

quate under severest conditions. Accessories Vibrationless M. H. Detrick Co.—The Industrial 
essential to any modern industrial installa- More Bearing Surface agg wana | = Mg ny rege wd 
; nce., New York, has been purchased by 
tion can also be provided. the American Arch Division with offices 
; wolf in the Oliver Building, Pittsburgh 
Write for Bulletin = 4910. | Former executive personnel have been 

retained to operate the division. 


1 Fi é Laclede-Christy Co.—Announcement 

| i mY \ is made that refractory users in Oregon, 

| . Washington, Idaho, Alaska, and certain 

| ) [ | export territories may now obtain vari- 


ous qualities of fireclay brick, special 
. : N VANIA hand-molded shapes, some arches, anc 
THE COMPRESSOR PEOPLE WEST CHESTER PENNS wall tile from Abbotsford, B. C. This 


( Continued on page 134 ) 
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... we want HEACON DAMPER applications 
that will pay for themselves in 6 months. 


The Heacon Damper is not just another damper. It is designed and engineered 
to provide the tightest closure possible under all conditions. Each damper is 
developed to solve a specific problem, each provides the ultimate in control. 

The dampers shown on this page all solved specific problems that could have 








been solved in no other way. 


As an example, the second damper from the left above, not only controls 80’ 
w.g. pressure, but also acts as an automatic reverse flow valve that instantly 
closes and prevents leakage should one of two fans on the boiler fail. The next 
damper on the right isolates its air heater for maintenance while the boiler 
continues in service. Such applications save many times their cost, in time and 


power loss. 


the DAMPER 











eS Se oe 


oO TEE re oem, 


GREENWICH, CONN. 


Canadian Affiliates: T. C. CHOWN, LTD., 


























Call or write the office nearest you for full details. 


THE THERMIX CORPORATION if 


core em * 


1440 St. Catherine St. W., Montreal 25, Quebec 
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We're not out to corner 


MARKET... 


€ 











B 


bk 


ATLANTA 3, GEORGIA 
C. E. Johnson & Associate, 

404 Bona Allen Building 
BOSTON 10, MASS 
Holbrook & Hunter, 88 Broad St 
BUFFALO 13, NEW YORK 
The Johnston Engineering Co., 

1200 Niagara Street 
CHARLOTTE 2, N.C 
T. C. Heyward, 

1408 Independence Building 
CHATTANOOGA 2, TENN 
Edgar A. Rogers, 

Chattanooga Bank Building 


CHICAGO 6, ILLINOIS 
Cochrane Engineering Corp., 
309 West Jackson Bivd 
CINCINNATI 2, OHIO 
Eliman Equipment Co., 
1101 Federal Res. Bank Bidg 
CLEVELAND 15, OHIO 
The H. W Kaiser Company, 
1836 Euclid Avenue 
DETROIT 2, MICHIGAN 
Metrol Company, 5538 Cass Ave 
HOUSTON }, TEXAS 
The J. A. Rossiter Company 
P.O. Box 1095 


FIELD REPRESENTATIVES 


KALAMAZOO, MICH 
Metro! Company, 
420 W South Street 
KANSAS CITY 6, MO 
The Hesler Co , 950 Dierks Bidg 


LOS ANGELES 7, CALIF 
Southport Eng Co. 

235 W 32nd St 
MINNEAPOLIS 4, MINN 
Hoyt A. Sevey, 1525S. 5th St 


NEW HAVEN 5, CONN 
Daniel Smerting. 
P O Box No 1169 


NEW ORLEANS, LA 
Arlesco Company, tnc., 
1221 Carondelet Building 


NEW YORK 7,N_Y 
Parry Eng. Co 
154 Nassau St 


PHILADELPHIA 3, PA 
Thermix Engineering Co. , 
1003 Broad St. Station Bidg 


PITTSBURGH 19, PA 
Herr-Harris Company, 
545 William Penn Place 


RICHMOND 1, VA 
Frank Howell Company, 
Room 412, American Bidg 


ROCHESTER 4,N Y 
The Johnston Engineering Co., 
31 Gibbs Street 


SALT LAKE CITY 9, UTAH 
The Lang Company, 
267 West First South St 
P O Box 479 


SAN FRANCISCO 4, CALIF 
The Fulcher Company, 
58 Sutter Street 


SEATTLE 4, WASH 
Lee & Freeman, inc 
219 Central Bidg 


SCHENECTADY, N.Y 


DR Whipple, 6 Morris Ave 


ST. LOUIS 8, MISSOURI 
Economy Equipment Co , 
4526 Olive Street 
TOLEDO 4, OHIO 
Metrol Company 
518 Jefferson Avenue 
WASHINGTON 6, 0. C 
T. W. McGuire Company, 
1627 K Street, N W 


a Sell 
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| is the conclusion of a long-term agre: 

| ment with the Clayburn Company Ltd, 
| Vancouver, B. C., enabling Pacif 

Northwest users to get Laclede-Christy 
brands at this convenient location, 
where construction of a modern fire * 
brick plant is being completed. 





Portable 
Seff-Prining 


_ CENTRIFUGAL PUMP 













Graver Tank & Mfg. Co.—Announc 
ment has been made of the appointment 
of Harry A. Dennis as manager of 
sales for the company’s stainless and 
alloys division. He will also continu: 
as manager of Weldment sales. Ar 
nouncement is also made of the ay 
pointment of Robert F. Millett as a 
vertising manager. 


Yi) 


Lima-Hamilton Corp.— Alfred © 
Weiland has been named general mar 
ager of the Lima Works. During Wor 
War II, Mr. Weiland was vice pres 
dent and general manager of Genet 
Machinery Ordnance Corp., Chark 
ton, W. Va. 


Ready for Action... Anywhere... Anytime — 


@ Easily handled by one man, this portable, self-priming centrifugal 
pump is ready for any emergency on a wide range of drainage and 
water handling jobs. 





PERFORMANCE RATINGS OF FIG. 3304 























A. ©. Wieland W. D. Myers 
Gallons Per Minute | 10 | 20 | 30 | 40 | 50 | 60 | 70 | 80 | 90 The Eagle-Picher Company—Walt: 
Total Head in Feet 80 | 75 | 70 | 65 | 57 | 50 | 40 | 30 | 15 D. Myers, Jr. has been appointed sales 




















manager of the Industrial Insulatio 
Department following the resignatio: 


Pump is powered by a Briggs and Stratton, Model "NP", Il, H.P., of Dount as Vi ja ae Sao Eee 
° ° ° ° . y Koo g y sg 
four-cycle, air-cooled gasoline engine having high tension magneto. pom Saene ager. Mr. Myers has been with 
Casing is cast iron. Bronze impeller is mounted directly on engine shaft pee seneiey for five years in various 
Sales Capacities 
and has rotary type shaft seal. 
Suction is I'/y in. Discharge I!/, in. Length 20 in. Width 13 in. Height General Electric Co. eT he apparatus 
* : ons : Jepartment recently announced new 
19 in. Weight of pump 83 Ibs. Shipping weight 110 Ibs. sciliaedain ie 1 ah he ten y Personne 
. . Named staff assistants by E John 
Send for BULLETIN No. 3300-A for complete details on various types of son, manager of engineering, Large 
Deming Self-priming Centrifugal Pumps including the Fig. 3304 Portable type. en ee ere Li od ston r, 
Marshall / erson, e 
shina ite lata das ecb alain - H. Ridgley and F. P. Wilson: Jr. T.D 
Pha ae. oe ST Foy was named administrative | 
ant, Small Apparatus Division, by N. 
THE DEMING COMPANY OK Deming. Send me free M. DuChemin, assistant general man- 
527 BROADWAY SALEM, OHIO copy of your BULLETIN i of the division. Appointed by as 
No. 3300-A describing your self-priming centrifugal pumps. Lewis, manager of manufacturing o 


A same division, were staff assistants 
F. J. Boucher, D. S. Lisberger, and 


NN IN so csnadas asannsecarcsngnnonctcetioconindrcstasinieatetescadoaesaiaenial H. B. Miller. B. A.-Case, manager of 
engineering in this division appointed 
OS OLLIE AS POE AT RETO N T T. L. Mayes as his staff assistant 


Seven executives of the company’s Ap- 
paratus Department have been named 
to new positions in the department’s 

Large Apparatus Divisions. The ap- 
BI esssvndsatasases Bree Zone State ieee 


pointments, announced by C. A. Sal 


Street 


monsen, manager of manufacturing of 
the divisions, include: C. W. Fuller, 


; transferred to the staff of the manager 
S i of manufacturing; N. E. Firestone, ap- 
\ 
‘\ 
\ 
s ‘\ 
RI! 





EMMA 


A DRWW\\SS 


pointed staff assistant to the manager 





; of manufacturing; K. O. Schulte, ap- 
\ WY pointed manager of wage rate; W. H. 
” ee DMG S Wd Bobear, appointed manager of purchas- 


( Continued on page 136 ) 
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“INDUSTRIAL TYPES x 













“THERMOMETERS - 


For all usual industrial temperature requirements, WESTON 
thermometers have. been widely adopted because of thei 
all-metal ruggedness, their readability, their long-time ac 
curacy and low overall cost. And these same advantages are 
available for unusual temperature needs, too; in WESTON 
models designed for alarm or control applications — for indi- 
cating highest or lowest temperatures reached since last 
setting—for precise laboratory requirements. Be sure you 
AE: , have all the facts on the complete line. Ask your jobber or 
came 3 oh local WESTON representative, or write direct for literature. 
x - WESTON Electrical Instrument Corporation, 637 Freling- 
huysen Avenue, Newark 5, New Jersey. 
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Monsanto 
SANTOSITE 


stops 
Oxygen corrosion 
in boilers 





Santosite (Monsanto sodium sulfite 
anhydrous, technical) removes dis- 
solved oxygen from boiler feed water 

. puts an end to steam plant dam- 
age and shutdowns due to oxygen 
corrosion. Santosite is economical.. 
efficient ... easy to apply. 


If oxygen corrosion is a problem in 
your boilers, you will profit from 
reading Monsanto Technical Bulletin 
No. O-26. For your free copy, con- 
tact the nearest Monsanto Sales Office 
or write: MONSANTO CHEMICAL 
COMPANY, Desk B, Organic Chem- 
icals Division, 1743 South Second 
Street, St. Louis 4, Missouri. 

Santosite: Reg. U. S. Pat. OF. 
DISTRICT SALES OFFICES: Birming- 
ham, Boston, Charlotte, Chicago, Cincinnati, 
Cleveland, Detroit, Houston, Los Angeles, 
New York, Philadelphia, Portland, Ore., San 


Francisco, Seattle. In Canada, Monsanto 
(Canada) Ltd., Montreal. 


MONSANTO 


PLASTICS 


OTT ANT LOR tee 





SERVING INDUSTRY... .WHICH SERVES MANKIND 
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ing; T. F. Garahan, appointed produc- 
tion manager; K. N. Bush, appointed 
assistant production manager; V. 
Feigenbaum, appointed supervisor of 
training, manufacturing personnel. 
Robert S. Neblett, assistant general 
manager of the Nucleonics Department, 
has been appointed business and con- 
struction manager of the Knolls Atomic 
Power Laboratory. In his new capac- 
ity, Mr. Neblett will handle all business 
and contractural relations between the 
company’s atomic power laboratory 
and the Atomic Energy Commission. 
Dr. Albert W. Hull, assistant director 
of the G-E Research Laboratory, who 
has been credited with the invention of 
more types of electron tubes than any 
other man, retired recently. One of 
the tubes invented by Dr. Hull was the 
magnetron, later modified and improved 
by scientists in many countries. During 
World War II it formed the heart of 
short-wave radar. Dr. Gorton R. Fonda 
is another research chemist in the re- 
search laboratory who has recently re- 
tired. Most of Dr. Fonda’s work has 
been concerned with methods of light 
production and in the last 10 years with 
phosphors—materials used in fluores- 
cent lamps as well as in television and 
radar tubes. A new wire and cable spe- 
cialist has been appointed and assigned 
to the department’s New York district. 
He is James D. Lowe, formerly a com- 
mercial engineer for the division. 


Flexible Steel Lacing Co.—Harold 
James Racette, sales representative, 
died at his home in Kansas City on 
November 28th. He became associated 
with the Chicago company in 1922 and 
has been their midwest sales repre- 
sentative since 1934. 


The Duriron Co., Inc.—Guy A. Baker 
has been appointed vice president in 
charge of manufacturing. Associated 
with the company for 20 years, Mr. 
Baker has been assistant to the presi- 
dent and secretary of the company for 
the past several years. R. Merton 
Shields has been appointed secretary 
of the company. 


Allegheny Ludlum Steel Corp. — 
Joseph A. Martino, president of Na- 
tional Lead Co., was recently elected 
to the board of directors. The two 
companies have formed Titanium 
Metals Corp. of America, a jointly 
owned organization for the develop- 
ment, sale and distribution of titanium 


...instant 





Speed Chany 


to fast or slow, 
for old or new equipment 


LOVEJOY 


VARIABLE SPEED 
PULLEYS 


Fractional to 8 h.p. Easily installed. 


Ratio 3:1, infinitely variable. LOW COST. 
Deliveries from stock — Wide V-belt series. 


ASK FOR CATALOG 


metal, its alloys and allied pene: 
Mr. Martino began his career with N 
tional Lead in 1916, becoming vic: 
president in 1944 and president three 
years later. 


Hyster Company — Announcement 
has been made of the appointment of 





D. R. Shaffer J. F. Wright 


three new district 
managers of in- 
dustrial truck 
sales. Donald R. 
Shaffer has been 
promoted to man- 
agership of a ter- 
ritory comprising 
southeastern Can 
ada, eastern Mich- 
igan, northern 
Ohio and_ south- 
western New 
York. Joka F. 
Wright will supervise a large western 
territory including Alaska, western 
Canada, Washington, Oregon and parts 
of Montana and Idaho. The Hawaiiai 
Islands, California, Nevada and Utah 
will be under the direction of Karl T 
Barr. 





K. T. Barr 


Rivett Lathe & Grinder, Inc.—Pur 
chase of the entire line of products from 
Gerotor May Corp., Baltimore, has been 
announced by the company. All manu 
facturing and selling operations of the 
line are being transferred to Boston 
with no interruption in acceptanc e and 
delivery of orders. Gerotor May Corp 
is retaining the manufacture and sale 
of hydraulic pumps and fluid motors 
at Baltimore. 


Gulf Oil Corp.—Charles F. Kottcamp 
has been appointed to the position of 
chief fuels and lubricants engineer, 


turbine and steam power section of the 
Engineering de 


Industrial Products 






ods ed 4 
FLEXIBLE COUPLING CO. 
5043 W. Lake St. © Chicago 44, Ill. 


Mfrs. Lovejoy Flexible Couplings and 
Lovejoy Universal Joints 
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partment. Mr. Kottcamp was previous- 
iv employed as assistant to the director 
of research and also manager of the 
Dunkirk, N. Y., laboratory of the Lo- 
comotive Development Committee of 
Bituminous Coal Research, Inc. 


The Babcock & Wilcox Co.—Stoddard 
M. Stevens, partner in the law firm 
of Sullivan and Cromwell, New York, 
was elected a director of the company 
at its board meeting, January 26th. 


Fairbanks, Morse & Co.—Alan E. 
\shcraft, for many years a director and 
vice president in charge of manufactur- 
ing died January 23, 1950 at his home 
in Kenilworth, Ill. Joining the organi- 
zation in 1903 Mr. Ashcraft had retired 
in 1946 after 44 years of service. 


Pennsylvania Salt Mfg. Co—Hugh 
C. Land, assistant to the production 
manager has been appointed produc- 
tion manager of the company. In his 
new capacity he will exercise general 
supervision over operation of the manu- 
facturing facilities in the parent com- 
pany, including utilities. 


Stone & Webster Engineering Corp. 
—Frederic N. Bushnell, 82, interna- 
tionally known for his engineering ac- 
complishments and in 1945 recipient of 
the New England award of the Engi- 
neering Societies of New England, 
died in Brookline, Mass. on January 
23rd. Mr. Bushnell served Stone & 
Webster for more than 40 years, be- 
coming vice president in 1925 and vice 
chairman of its board in 1929. He re- 
tired in 1947. 


United States Steel Corp.—Appoint- 
ment of Paul E. Thomas as assistant 
general superintendent in charge of 
service departments of the Gary steel 
works of Cargnegie-IIlinois Steel Corp., 
was announced February 1, 1950. Since 
1949, he has been assistant to general 
superintendent. 


Taylor Forge & Pipe Works, Inc.— 
\ new subsidiary will be located at 
Hamilton, Ontario to permit the com- 
pany to participate actively in the 
Canadian market for the products of 
its manufacture. It is hoped that the 
new plant can be staffed with Canadian 
personnel. 


The Whiton Machine Co.—New ap- 
pointments include O. D. H. Bentley 
as consulting engineer on steam tur- 
bines and Eugene B. Williams to take 
charge of the sale of steam turbines for 
U. S. Navy applications. Both men 





come from the B. F. Sturtevant Co. of 
Boston, where Mr. Bentley was chief 
engineer for many years and Mr. Wil- 
liams, vice president in charge of sales. 


McDonnell & Miller, Inc-—Announce- 
ment has been made of the election of 
George H. LaRoi as vice president and 
James A. Solon as treasurer of the 
company. Both men have played im- 
portant roles with the company for a 
number of years. 


Cutler-Hammer Inc.—Opening of a 


sales office at 410 W. First St., Dayton, 


Ohio has been announced. Mr. P. L. 
Erickson, widely known sales repre- 
sentative in this area, will manage the 
office as a branch of the Cincinnati dis- 
trict sales office. 


Kennametal Inc.—C. J. Marlett, rep- 
resentative in the Chicago district for 
the past seven years, has been trans- 
ferred to the engineering department 
at Latrobe, Pa. As project engineer he 
will be engaged in research and devel- 
opment. 


J. C. Marlett Cc. E. Miller 

Combustion Engineering-Superheater, 
Inc.—Appointment of Carl E. Miller 
to the engineering staff of the industrial 
department has been announced. Mr. 
Miller was formerly technical advisor 
in research and development on coal, 
gas, and petroleum technology at Bat- 
telle Memorial Institute and served as 
special consultant on fuels to the Eco- 
nomic Cooperation Administration in 
Europe. 


Arthur D. Little, Inc.—Charles B. 
Belknap, of the Owens-Illinois Glass 
Co., has been elected to the board of 
directors. He has long been active in 
the administration of industrial re- 
search. At the same meeting, Howard 
J. Billings was elected treasurer, to 
succeed Henry G. Powning. Mr. Bill- 
ings will also be in charge of the com- 
pany’s non-technical internal opera- 














Extra STRENGTH 
for Heavy Duty 


KEWANEE 


——_ 


~ 
—— 
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@ Backed by more than 75 years of boiler 
building experience Kewanee Heavy Duty 
types have all the characteristics which 
make firebox boilers ideal for high pressure. 


10 to 304 H.P. 


100, 125, 150 Ibs. W. P. 


Built of steel with extra stout stays 
and braces to add further strength. 


For 6" Scale with pipe diameter 
markings . . . WRITE Dept, 99-D3 





KEWANEE BOILER CORPORATION 


REWANEE, tLLinors 


Divinon of Amman Raviaron & Standard Sanitarg «vrross 
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JEAGUSON 


Assures 
Positive 
Distance 
Reading 
of 


Liquid 
Levels 


JERGUSON 





TRUSCALE 
GAGE 


HE modern design JERGUSON 

TRUSCALE GAGE gives new 
accuracy for reading of liquid devels 
in boilers, deaerating tanks, etc. 


Here is the distance reading gage 
which incorporates all of the newest 
engineering features! The Jerguson 
Truscale has exceptional sensitivity, 
with the ability to register changes 
as small as 4 of 1% of range! The 
translucent dial scale is clearly 
lighted from behind, and is easy to 
read 


The Truscale Gage may be equipped 
with positive alarm system. Lights 
flash and horns sound at specified 
key points when liquid level falls 
dangerously low or rises too high. 
Foolproof anti-surge mechanism 
for use on ships. Available for 
panel, pedestal, or wall mounting. 
It will pay you to investigate. 








JERGUSON TRULEVEL GAGE 


Hydrostatic type distance read- 
ing gage with inverted U-tube 
manometer. Water level always 
visible with space above show- 
ing brilliant red. Built-in fea- 
ture makes possible checking of 
gage accuracy in few seconds, 

















Write today for free illustrated 
DATA UNITS on Jerguson Truscale 
and Trulevel Gages 


Gages and Valves for the 


Observation of Liquids and Levels 


JERGUSON GAGE & VALVE COMPANY 
100 Fellsway, Somerville 45, Mass. 
Representatives in Major Cities 
Phone Listed Under JERGUSON 








ROTOVET Suncor 
TUBE CLEANERS 









With ROTOJET Junior Tube Cleaners you can 
clean tubes as small as .495” 1.D. quickly and 
economically. Very little headroom is required 
for either vertical or horizontal tubes. Tube 


bundles can be cleaned without removal from 
shell. 




















MM 
*& BOILERS 

%& CONDENSERS 
%* EVAPORATORS 


The unusual power developed by the ROTOJET 
% SUPERHEATERS 


Motor is due to its simple design and exclusive 
Rotocentric (egg-shape) bore cylinder. A 
shaft and a blade are the only moving parts. 
Positive contact between blade and cylinder 
is always maintained. No leakage. No stall- 
ing at low speeds. Water-driven motors are 
also available. 


Try ROTOJET Junior, and you will never go 
‘yack to heavy, slow, external type cleaners 
osting many times more. 


332 ROTOJET Junior 
Air-driven Motor, uni- 
versal joint, cone 
cutter. 


C324 ROTOJET Jumor 
Water-driven Motor, 
univ. joint, pivot head 


C439 ROTOJET Junior 
Air-driven Motor, uni- 
versal joint, drill head 


C434 ROTOJET Junior 
Air-driven Motor, flexi- 
ble coupling, expanding 
brush. 


SEND FOR ROTOJET JUNIOR BULLETIN 





ELLIOTT COMPANY-ROTO DIVISION 


156 Sussex Avenue Newark 1, N. J. 
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tions, formerly the responsibility of 'T. 
Wheeler, vice president, who will 
retire shortly. 


Philip Carey Mfg. Co.— Martin V. 
Coffey, formerly sales manager of thie 
company’s Miami-Cabinet Division, has 
been appointed general sales manager. 
Coffey joined the Miami-Cabinet Divi- 
sion in 1923 as a salesman and was 
made director of sales training for the 
organization in 1949. 


F. H. McGraw & Co.—George R. 
Best has been appointed manager of the 
Pittsburgh office to succeed Francis J. 
Tytus who has resigned. In taking over 
his new post Mr. Best announced that 
the company’s engineering department 
has been transferred from Pittsburgh 
to Hartford and that the Pittsburgh 
office will be an operational one. Ted 
Page will serve as Mr. Best’s assistant. 





G. R. Best T. K. Hedinger 

Palm & Paterson, Inc.—Election of 
T. King-Hedinger as vice president of 
the agency was announced recently by 
A. C. Palm, president. Mr. Hedinger 
has served as copy chief for the past 
two years. 


The Imperial Brass Mfg. Co.—Frank 
McNellis, president of the company, 
died January 16th at the age of 69. Mr. 
McNellis was associated with his father, 
Charles McNellis, in the founding of 
the company in 1905 and became its 
president in 1914. 








STOKER-VEYOR 


A new type conveyor that moves coal from bin 
to one or more hoppers. Pictured is one being 
used in the Midland Bldg., Chicago, where its 
excellent performance has resulted in notice- 
able economy and cleanliness. Now, they re- 
port, they can hold a man on the job. Ask for 
Bulletin 916. 


AMERICAN CONVEYOR CO. 


1115 W. ADAMS ST. @ CHICAGO 7, ILLINOIS 


March, 1950 
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t of No two coal handling problems are exactly alike although 
- practically all of them boil down to G-W’s four basic types 
past of storage and handling. 
For’ example, at a large U.S. Government arsenal, 
— G-W designed and installed the suspended steel bunker 
any, with a gravity discharge bucket elevator shown at left. 
a Coal is carried on the upper run of the conveyor, per- 
x of mitting free access to machinery and maximum 
” bunker capacity. A cab-type weigh larry with re- 
—— cording beam provides clean, economical operation. 
eA * 
\ ® G-W conveyor system with capacity of 60 tons per 
“hour. System consists of a Rail and Truck Hopper, a 
30-inch Apron Conveyor, Gravity Discharge Elevator, 
250-ton Suspended Steel Bunker and a 2000-lb. 
Weigh Larry. 
BASIC * No matter what your coal and ash handling problem is, from 
WAYS one of 4-basic types...Concrete Silos, Vitrified Tile Silos, 
ro Cylindrical Steel Tank, and Suspended Steel Bunker . .. G-W 
engineers can install the most efficient and economical storage 
cur and automatic handling system to fit your requirements of 
COAL Space, capacity and initial cost. Their recommendations to 
HANDLING] you, will be based on more than 140 years of design and 
costs engineering experience and on the performance records of 
rR : hundreds of successful installations. 
» bia Fourteen interesting case his- 
reing Ci tories, based on these 4 G-W 
Ae GIF. F oro-Wo0o 0. basic designs, are described in 
y fe- a + aaa ssiaiiia Bulletin No. 300. Write for 
- 420 LEXINGTON AVE. Hudson, N.Y. 565 W. WASHINGTON ST. yout copy, today. 
0. G-W HANDLES IT...faster. easier. cheaper 
@ 6340 
all 
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Control 


Scale and 
Corrosion ° 





in BOILERS, WATER JACKETS, CONDENSERS 
--Wherever Water is Used 


@ Increase the efficiency and life of vital 


tt plant equipment by using WRIGHT 
Water-Conditioning Chemicals. 
CH EMICALs Write for helpful information. 
WRIGHT CHEMICAL CORPORATION 


Specializing in Water Conditioning 
GENERAL OFFICE AND LABORATORY 635 West Lake Street, Chicago 6, Illinois 


OFFICES IN PRINCIPAL CITIES 
Sole Distributor of Nelson Chemical Proportioning Pumps 






















NO SCORE for centrifugals in 


any inning ... when you pack with 


PALMETTO PALCO.! 


, 7 On centrifugals 
Sp pumping water or handling any 
neutral fluid to 275F, there's 
no chance of scoring pump 
sleeves if the packing is Pal- 
metto Palco. 





Palco won't score because it can't score. Built of totton 
roving, each strand is separately saturated with a 
Palmetto lubricant that provides a_ self-lubricating 


ery . i ' na 
yi: packing. Friction created is negligible. 

Available in coil or ring .. . plaited square to required 
sizes. Write today for full particulars on this and the 
|Z eavonire full line of Palmetto packings for all industry. 

SY WRENCHES: 


GREENE, TWEED & CO. 
NORTH WALES, PENNSYLVANIA 







~ 


SF COUPLINGS” ie 


Contact your fully-stocked ~ 
Palmetto distributor on all pack- 
ing problems ... ask him about 
our special tools. 





“TUSKO” 
\” WALRUS POLISHING } 
LEATHER 




















NEW EQUIPMENT 
AND DEVELOPMENTS 


( Continued from page 14 ) 





the transformer itself. Conduit con 
nection to this junction box is car 
ried under the top of the tank and 
through the side wall. Radio interfer 
ence and corona are kept to low levels 





by improved high-voltage bushings 
treated at critical points with a semi- 
conducting glaze. Visual corona is 
eliminated up to 85 kilovolts by this 
method. Precipitation transformers are 
available in 5, 71/4, 10, 15, and 25 kva 
sizes for 60,000 v or 75,000 v opera- 
tion at 60 cyc. Other transformers in 
the same ratings are available for op- 
eration at 25 cyc. 


319——PACKAGED SPEED 
REDUCER IS FLEXIBLE 

A speed reducer, developed by the 
Dodge Manufacturing Corporation, 
embodies exclusive design features 
which make possible important instal- 
lation savings. This packaged unit— 
designed primarily for conveyors, 





bucket elevators, agitators, mixers, 
feeders, processors, and similar ma- 
chinery—consists of a reducer with a 
fixed ratio of 15 to 1, driven by a mo- 
tor through any V-belt or flat belt 
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drive. Any desired output speed from 
13 to 133 rpm can be obtained through 
stock sheaves. Principal component 
part is the heat treated and shaved 
double train of helical steel gears. 
These gears are securely held to the 
shaft, on both sides of the unit, by 
steel locking collars. A bushing keyed 
into the sleeve adapts the sleeve to any 
desired shaft size. The light weight of 
the unit is emphasized by this fact— 
size No. 1 weighs only 35 lb. A torque 
arm anchors the reducer and provides 
quick, easy adjustment of the belt 
tension by means of a turn buckle. No 
sliding motor base, foundation, or 
flexible coupling is required. A back- 
stop that prevents reversal of the load 
is available, which is easily installed 
on the input shaft. This accessory is 
sealed from dust and dirt by a care- 
fully machined cast iron housing. The 
desired speed and size of driven shaft 
are the only data required to select the 
reducer. Different output speeds can 
be attained by changing either sheave 
in the drive. The reducer is easily 
shifted from one machine to another, 
and, if a different size shaft is in- 
volved, only an inexpensive bushing 
is required. Six sizes with capacities 
up to 28.5 hp are available. 





For more information use one of the 
convenient reply cards on page 37. 
No postage necessary. Circle the key 
numbers of items about which you want 
additional information. 





320—SOLENOID OPERATED OILER 
FOR CHAIN LUBRICATION 
Solenoid operated oiler assures posi- 
tive lubrication whenever the chain is 
running, and it eliminates the need for 
applying lubricant by hand. It avoids 
excess lubricant, keeps floors clean, and 





lengthens the life of the chain at little 
cost. New oiler feeds lubricant to chains 
by gravity from a reservoir through a 
solenoid operated valve, to a brush 
which rides the chain, spreading and 
wiping the desired amount of oil even- 
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FOR PREFERRED PERFORMANCE 





with 
Paying Premium Prices... Use 
Masoneilan Pressure Regulators 











You can depend on Masoneilan performance-proved reducing 
valves and pump pressure regulators to provide accurate control 
of steam pressures. Constructed of quality materials throughout, 
these regulators incorporate many cost-cutting features that 
assure long operating life with little if any maintenance. 

No. 11— Initial pressures up to 250 Ibs. reduced to any desired 
pressure between 5 and 75 lbs. or 75 and 225 Ibs. Sizes 14” to 2” 
— bronze; 214” to 4” — iron. 

500 Series — Maximum working pressures from 125 Ibs. at 
350°F, to 250 Ibs. at 450°F; pressure ranges 34-3; 2-8; 6-25; 20-75; 
60-160 Ibs. Sizes 14” to 6”. 


MASON-NEILAN REGULATOR CO. 


1191 ADAMS STREET, BOSTON 24, MASS., U.S.A. 
Sales Offices or Distributors in the Following Cities: 


New York « Syracuse « Los Angeles ne St.Louis « Philadelphia + Houston 
Pittsburgh + Tulsa «+ Cleveland MASONEILAN Atlanta + Denver + Salt Lake City 
San Francisco + Chicago + El Paso SR Cincinnati + Boise + Albuquerque 


i Charlotte, N.C. + Detroit Mason-Neilan Regulator Co., Ltd., Montreal and Toronto 
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now ready 


Bulletin Ma. CS 


Developed in condensed, easy-to- 
read form, with Specification tables 
for selecting the Correct Tube Ex- 
panderto meet your particular need. 





Series 900 oy 








Ideal Rolling and Flaring Tube Expanders 


The new 900 series for Superheater and Small Tubes. 


Also improved 1500 series and Operating Accessories. 








See Your Dealer, or Write Today. 
Ask for Butletin 68. 


Series 1500 


Whe Graslae al Tails cae ay 


DAYTON I, OHIO 
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1. Easily adjustable to any 
set pressure. 
2. Gradual opening and re- 
seating of discs, which means 


pressure increases relieved | 


smoothly with minimum relief 
area exposed, making for 
economy of operation. 
3. No blow back in reseating. 
4. Equilibrium of system is 
not disturbed. 
5. Complete protection of 
equipment is assured. 

Write for Publication 4150 


COCHRANE CORPORATION 
3108 North 17th Street, Phila. 32, Pa. 


in Canada: 
Canadian General Electric Ce., Ltd., Toronto 














| 


ly on the chain. The solenoid valve 
can be wired across the line of the 
driving motor and will turn on the oil 
er only when the chain runs. Drop 
feeding of lubricant through sight 
feed valves to brushes is adjustable. 
Reservoirs for Chain Oilers are avail- 
able in six sizes ranging from 9 ounce 
to 1 gallon in unbreakable lucite o: 
glass for temperatures above 160° F. 
Aluminum ie bodies make the oil- 
ers light in weight. Oil-Rite Corpora 


tion. 





For more information use one of the 
convenient reply cards on page 37. 
No tage necessary. Circle the key 
numbers of items about which you want 
additional information. 











321—FLOOR MARKER CAN BE 
OPERATED WITH ONE HAND 
Designed for easy, low cost op- 
eration is a new line marker that 
makes straight, curved, continuous, or 
skip lines or lettering. Visible paint 
flow eliminates waste of paint. The 
marker is made of welded steel, is 
sturdy, long-lasting, and has no mov- 
ing parts to get out of order, light in 
weight, and is easily portable. Lines 





painted are approximately 374 in. 
wide, using any good traffic or line 
marking paint. Unit is quickly cleaned 
by flushing with gasoline or paint 
thinner. Lasting Products Company. 


322——STOP VALVES SIMPLIFY 
AND REDUCE MAINTENANCE 
Forged steel stop valves built by 
Edward Valves, Inc., can be success- 
fully installed in almost any service 
where small steel globe or angle valves 
are used. These all-purpose valves were 
designed to fill the need for steel stop 


| valves with wide applicability, good 


service characteristics, ease of repack- 
ing, and a reduced pressure loss. Swing 
( Continued on page 144 ) 


INDUSTRY and POWER * March, 1950 





$ 








il- 


1D 
/p- 


lat 


int 


= Fe 





—— 9 ° 
0 
u'll save time and money 


the 


Printing Calculator 


99 








Check list of money 


and time savers - - - 


Printed Proof: Every factor and 
answer printed. Takes only a second 
to check the tape for accuracy. 
Automatic Division: Simply enter 
figures and touch Divide Key. Prob- 
lem is automatically completed, 
printed and cleared. 

Electrified Multiplication: Single- 
action multiplication is faster, easy, 
foolproof. 

Lists, adds, subtracts: This versatile 
machine doubles as 4 calculator 
that prints—and as a completely 
electrified adding machine. 

Extra Capacity and Touch Control: 
Calculates to a trillion dollars on 
the simple 10-key keyboard. Figures 
e entered as you read them. -- 

























T , ' 
ps ene RN 
er aaninaean diel ge Calculator you eliminate re-runs 
Extra motions are i sioant from hard-to-read dials. 
calculated — ever fa “ a CORE Seren eee 
printed on the io al ee ae See is automatically 
one cated pe. And, the tape is your proof of accuracy 

ri a permanent record ... On file for future use. 
oun pasta in smart, eye-case “gray-rite”, only 
parietmege " ator automatically divides, multiplies, adds, 
ee a prints problem and answer. Add the faster 

y keyboard and automatic completion and clearance 








ar 
beginners become touch-control of 
; experts quickly. the problems, and you have a mo i 
in. prints plus ney-saving calculator that 
ine Soundproofed and Electrified: Steel a completely electrified adding machi 
1ed cushions keep high-speed motor machines for your one mod : g machine-—two 
int vibration muted. It’s quick, quiet— See how yo = 
y. with printed proof for accuracy: pe you can save through greater figure efficienc 
n e eee 
coupon below to Remington Rand, New oak ws 
CE Copyright 195 
b 0) by Remington Rand Inc 
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( Advertisement) 


New Method Gives Precise 
Control in Air Conditioning 


Niagara “Controlled 
Humidity Method” 
Uses Hygrol, Hygienic 
Liquid Absorbent 


AIR 


| Tt 























SPACE FOR ( sons 
ABSORBENT TO 
@ The Ni es lled pee eon — CONCENTRATOR 
e Niagara ontrolle AND HEATER 
Humidity Method” is a new IF REQUIRED __ 
system of air conditioning 
= ( ELIMINATORS —- Ny \))) 
giving complete control of u 
; anes = 
temperature and relative HYGROL = I> rinTn COOLANT 
ae ; ABSORBENT ANANUNAINTINAN 
humidity, hotding constant SPRAY — 
conditions or varying them at 
p A 7 IN 
the will of the user. Especial- “Gea 


ly, it provides dry air at normal 
atmospheric temperatures 
with little or no refrigeration 
required. A condition of 15 
grains of moisture per pound 
of air at 85 deg. F. dry bulb 


——en 


COOLANT 











| ABSORBENT FROM 











| CONCENTRATOR 








temperature has been pro- 
duced without refrigeration. 
The apparatus is enclosed 
in a casing thru which the air 
is drawn by fans. The air is 
filtered and then enters a chamber 
where it is dehumidified in passing 
thru a spray of “Hygrol” Liquid (a 
hygienic hygroscopic chemical that 
absorbs the air-borne moisture and 
contains no salts or solids to precipi- 
tate). In the same chamber are located 
cooling coils which remove the latent 


heat of evaporation and also sensible 
heat as required. 

The absorbent liquid spray falls in- 
to a tank at the base, where it is piped 
to a concentrator, removing moisture 
taken from the air. The re-concentrated 
liquid returns to the system. This proc- 











PRE-HEATER 
IF REQUIRED 
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NIAGARA CONTROLLED HUMIDITY METHOD — FLOW DIAGRAM 


ess is continuous, and the apparatus 
operates at full capacity at all times. 

The same equipment may be used 
to provide winter air conditioning 
when required, by installing a temper- 
ing coil at the outdoor intake, an hu- 
midifier, and a reheat coil above the 
eliminators. 

This equipment is manufactured in 
a range of sizes providing from 1000 
to 20,000 CFM of conditioned air from 
a single unit, and mutiple unit instal- 
lations are practical. It is expected 
that, by reducing the need for refrig- 
eration, the cost of air conditioning 
will be reduced by this method. Appli- 
cations generally are in a temperature 
range from 35 deg. F. upward. Below 
the freezing temperature of water, the 
Niagara “No-Frost” method is appli- 
cable. 

The equipment is protected by U.S. 
and foreign patents. Installations have 
been made in food and chemical proc- 
ess industries, in packaging hygro- 
scopic products, for preventing con- 
densation of moisture on metals and 
other products in storage, in air con- 
ditioning for laboratory control and 
for human comfort. 

For further information, write Niag- 
ara Blower Company, Dept. IP, 405 
Lexington Ave., New York 17, N. Y. 





( Continued from page 142 ) 


bolted packing glands and large pack- 
ing chambers make any necessary re- 
packing extremely simple. Interchange- 
ability of parts greatly reduces mai: 


tenance inventories. Bronze yoke bush- 
ings prevent galling or freezing of 
stem. Valves are constructed of drop 
forged steel for greater strength and 
are available with bolted or union bon- 
nets in sizes 4 in. through 2 in., with 
screwed or socket welding ends. Two 
ranges of service are available: 600 psi 
at 900° F and 1500 psi at 850° F for 
steam, oil, and gas service. 





For more information use one of the 
convenient reply cards on page 37. 
No postage necessary. Circle the key 
numbers of items about which you want 
additional information, 











323—-SOUND PROOF BOOTH 
FOR FACTORY INTERCOM 
Practical and economical solution 
for acoustic problems is offered in a 
new sound booth that can be installed 
in high noise level areas. By placing 
the intercommunication station in the 





sound-proofed booth, a high percentage 
of the background shop noises are ef- 
fectively absorbed and not transmitted 
in the form of a disturbing blast to 
the station in the quiet area. Two-way 
conversation between a quiet location 
and a noisy location me carried on 
clearly and intelligibly. This unit manu- 
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factured by Executone, Inc. can also be 
utilized effectively in conjunction with 
dictating machines, sound system micro- 
phones, and other makes of intercom- 
munication systems. Of wooden con- 
struction, in attractive dark brown fin- 
ish, the booth is lined with acoustic in- 
sulation board and is 131 in. high, 
131/, in. wide, and 131/, in. deep, out- 
side dimensions. 


324—DEVELOP POWER SOCKET 
WRENCH SETS 

To help meet the growing demand 
for high-strength power impact socket 
wrenches, three new sets have been 
added to the line of the Plomb Tool 
Company. One set is designed for use 
with various makes of impact tools and 





wrenches and provides six basic 1/, in. 
drive socket wrenches with single hex- 
agon openings of 7/16, 1/, 9/16, ¥,, 
11/16, and 3/4, in. Another set also has 
six l/, in. drive socket wrenches, but 
the openings range from 9/16 to 7% 
by 1/16 in. steps. The third set in- 
cludes from three to six each of the 
sockets in the other two sets, along 
with a universal joint, adapter, stud 
puller, and four special sockets. 


325—SAFETY CUT-OUT SHUTS 
OFF OVERLOADED MOTOR 
An improved anchor overload safe- 
ty cut-out for all types of conveyor 
systems has just been announced by 
Anchor Steel and Conveyor Company. 
The function of the cut-outs is to shut 
off the electric motor instantly when 
conveyor or machine is overloaded, 
and re-set automatically, ready for im- 
mediate operation. The new cut-out 
will handle capacities from 20 to 150 
in./lb. Features include compact, 
streamlined design, dust tight and drip 
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A complete, compact water heat- 
er embodying distinctive and de- 
pendable safety features. 

Simplified inexpensive installa- 
tion requires only attachment of wa- 
ter and steam pipes. No accessories 
to buy. 

Utilizing high pressure steam it 
consistently delivers water at a 
SAFE temperature of 120° F. for 
ideal washroom use with no danger 
of scalding. A slight change makes 
possible the delivery of a secondary 
supply of water at 160° F. to 180° F. 


The COE Northwestern Safety 
Water Heater operates with maxi- 
mum thermal efficiency and affords 
long service life through a minimum 
of corrosion. Completely insulated, 
it is equipped with a glass lined 
A.S.M.E. tank. Pressure gauges af- 
ford visual operation checking. 
Seventeen sizes of heaters avail- 
able with capacities from 200 to 
3000 G.P.H. 









502 BANK ST., PAINESVILLE, OHIO 


It’s POSITIVELY 
SAFE because: 


1. A TEMPERATURE REGULA- 
TOR immediately transmits tem- 
perature changes to a control 
valve, minimizing lag and over- 
shooting of water temperature. 


2. A TEMPERING VALVE pre- 
vents delivered water from rising 
to a scalding temperature. 


3. A PRESSURE RELIEF VALVE 
opens when safety point is ex- 
ceeded, preventing fracture of 
tank. 


4. A TEMPERATURE RELIEF 
VALVE discharges water to 
open sewer, should temperature 
exceed 212° F. 








Your Copy of the WATER 
HEATER Bulletin will be mail- 
ed promptly upon request. 
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take “the Work “our of 


MATERIAL AANOLING 


Consult 
DRACCO 


Engineers 





The main reason DRACCO Pneumatic Conveyors 
are economical is because they take ‘the work” 
out of moving chemicals, grains and granular 
materials. This naturally reduces labor costs and 
results in substantial savings. There are also other 
savings, materials may be purchased in bulk at 
lower cost, dust hazards are eliminated, materials 
are not contaminated. DRACCO Pneumatic Con- 
veyors are saving money for many. Why not have 
DRACCO Engineers check your handling operation? 
They have over 35 years’ experience reducing 


handling costs. Perhaps they can save you money. 
For Further Information Write 


DRACCO Cee OR AT ae 


4046 E. 116th St., Cleveland 5, Ohio 
DUST CONTROL EQUIPMENT 4 


PNEUMATIC CONVEYORS e METAL FABRICATION & 


W, 42rd 5. 


isk ae aelg ae 














' CUT-OUT POSITION 


proof case, and lubrication for life, 
requiring practically no maintenance. 
Permits application in atmospheres 
containing water, oil, and acid, and 
may be installed outdoors. 





For more information use one of od 
Papeene med reply cards on e 

tage Looker. Cirete the ne key 
aa ers of items about which you want 
additional information. 











326—CLUTCH COUPLING IS 
ADJUSTABLE ON JOB 
Designed to accommodate any 
shaft from 3/4, to 134 in. dia (in 1/16 
in. increments) with standard keys a 
new clutch coupling with taper bush- 
ings is adjustable right on the job for 





MOTOR HALF 





DRIVEN HALF | 


various hp requirements. The coup- 
ling consists of two sections—a mo- 
tor half and a driven half. The split 
taper bushing wedges the tapered coup- 
ling hub tightly to the shaft, always 
assuring a perfect fit to the shaft. 
These are complete packaged units 
ready for use with motors from .43 
hp at 580 rpm to 25.7 hp at 1800 rpm. 
This flexible coupling couples, cush- 
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ions, limits the load and acts as a | 
clutch, and can be used wherever a | 
coupling is required to improve a mo- | 
tor drive. Centric Clutch Co. 
. 


327—STARTER UNITS CONTROL 
GROUPS OF MACHINES 
Standardized control centers con- 
taining motor starter units for the 
centralized control of groups of ma- 
chines are available. These starter 
units feature plug-in type disconnects 
on the line side. All starter units are 
20 in..wide by 20 in. deep, with 
heights in multiples of 14 in. for in- 
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For File No. DPIP covering Dura- 
metallic and Dura Plastic Packinas. 


CORPORATION 


| KALAMAZOO MICHIGAN 
} 





z ROTARY MECHANICAL SEALS and PACKING TOOLS 
a 


terchangeability in standard indoor 
. structures either 76 or 903% in. high. 
rc Starter units can be mounted back-to- 
back in these same structures for the 
most efficient utilization of available 
space. Starter units can be locked in 
a positive tilt-out position, discon- 
nected from the line. New self-con- 
necting Magna-Grip bus connectors 
automatically connect the line termi- 
nals when the starters are inserted. 
Guided insertion assures proper seat- 
ing of the bus connectors. Westing- 
house Electric Corp. 





P | MANUFACTURERS OF METALLIC and SEMI-METALLIC PACKINGS 








WN YOU OSE /7? 
This ROCKWELL 


Automatic Butterfly 


VALVE 


Another in the series of industrial process 
valve applications that indicate their 
great service versatility. It is a 60", 125 
lb. drilling, flanged butterfly valve com- 
plete with control motor having a torque 
of 300 ft. Ibs. 

The blade, designed.for maximum 15 
Ibs. air pressure, is fitted with thru shaft 
and needle bearings. The controller—of 
the two position type—is equipped with indicating instrument and reversing con- 
tacts for observing blade position. It may be manually adjusted. 

Whether for controlling air or gases at high or low temperature or pressures, 
process fluids or granular solids, there's a Rockwell slide or butterfly valve of 
any metal, any size, with any desired control mechanism to meet your specific 
needs. Get our catalog. 


ROCKWELL VALVES FOR AIR 









328—HIGH PRESSURE SEAL 
REDUCES FACE WEAR 
An improved high pressure seal, de- 
signed to meet the sealing require- 













GAS LIQUIDS SOLIDS 
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Automatic Butterfl 


, , Kwikleen 
. ments of equipment handling hydro- THT LL 


“" carbons under high pressures and | W. 5. ROCKWELL COMP 
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“PUSH-BUTTON” UNLOADING SAVES TIME, 
MONEY AND LABOR FOR OVER 500 USERS 


Just push a button. . . and the in- 
tense vibration generated by the 
Hewitt-Robins Car Shakeout does 
the rest. It unloads 50 and 70 ton 
cars in as little as 90 seconds. It un- 
loads them no matter how tightly 
the load is packed. 


Continuous field operation by over 
500 users proves that the Hewitt- 
Robins Car Shakeout is actually 
twelve times faster than manual un- 
loading. And because it empties hop- 
per cars “broom clean,” no material 
is left in the car. One user reports 
that he saves a full car of coal out of 
every 200 unloaded! 

The Hewitt-Robins Car Shakeout 
practically eliminates demurrage 
charges. It cuts the unloading crew 
from five or six to two—even one. 
It ends damage to cars, danger to 
workmen . . . makes a tedious, ex- 
pensive operation quick, simple and 
safe. 

Hewitt-Robins originated the Car 
Shakeout; Hewitt-Robins has by far 
the greatest backlog of experience in 
vibrating car unloaders. Two models 
are available— Model GS for general 
service, where car receipts are 15 


> — —~HEWITT-ROBINS 

| BELT CONVEYORS (belting and machinery) 
CAR SHAKEOUTS e DEWATERIZERS e 

| FOUNDRY SHAKEOUTS e INDUSTRIAL HOSE e 

| 

! 

i i el a ss ss case eo ews wn et lee 


148 





cars a day or less, and Model HD 
for continuous, heavy duty, high 
speed unloading. A note on your 
company letterhead to Robins Con- 
veyors Division, Passaic, N. J., will 
bring full particulars about this bet- 
ter, proven way to unload hopper cars. 


HEWITT-ROBINS 
CAR SHAKEOUT 





e BELT AND BUCKET ELEVATORS 


FEEDERS e« FOAM RUBBER PRODUCTS 

MINE CONVEYORS ¢ MOLDED RUBBER GOODS 

RUBBERLOKT ROTARY WIRE BRUSHES « SCREEN CLOTH e SKIP HOISTS e« STACKERS 
TRANSMISSION BELTING « VIBRATING CONVEYORS, FEEDERS AND SCREENS 


INCORPORATED — — | 
| 
| 
| 
| 
| 


temperatures incorporates three major 
improvements. First, improved con- 
trol and balance of hydraulic os 
sures to eliminate the problem of « 
cessive sealing face wear. Second, a 
reduction in the number of parts sus- 
ceptible to wear and deterioration 
which minimizes operation and main- 
tenance. Third, a simplified cooling 
method eliminates the need for aux- 
iliary cooling systems. The seals are 
designed to handle a variety of liquids 
at pressures up to 600 psi and tem- 
peratures up to 250° F in centrifugal 
pumps and other equipment handling 
crude oils, gasoline, and propanes 
Felt Products Mfg. Co. 





For more information use one of the 
convenient reply cards on page 37. 

ostage necessary. Circle the key 
comes of items about which you want 
additional information. 











329——NON-SKID FLOOR PLATE 
PREVENTS ACCIDENTS 
Especially effective when used for 
industrial floors, loading platforms and 
ramps, walkways, building entrances, 
and for trench and hatch covers a new 





abrasive rolled steel floor plate has 
been released by the Alan Wood Steel 
Company. There is no slipping even 
when the plate is placed on a steep in- 
cline and it never loses its non-slip 
characteristic because as the surface 
wears new abrasive particles are con- 
stantly exposed. Abrasive grain, the 
same type used in grinding wheels, is 
rolled as an integral part of the upper 
portion of steel floor plate. It can be 
sheared, drilled, counter-sunk, ma- 
chined, and flame-cut. These floor 
plates are available in thickness from 
lg to ¥% in. inclusive, and in widths 
up to 60 in. maximum by 144 in. long. 
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| NEW BULLETINS | 





€x- ( Continued from page 16 ) 

» a To obtain any of these free booklets | 
SUS- circle the corresponding letter on one 
ion of the convenient post cards on page 37. 
1in- 

° | 
Ang of explosion-proof motors. Particular | 
juXx- emphasis is placed on motor applica- 
are tion in such locations where hazardous | 
ide conditions exist. Motor construction | 


details are provided that illustrate the 


em- corrosion-resistance protection. Refer- 
igal ence is also made to explosion-proof 
ling gear-motors in single, double, and triple 
nes reductions. Reliance Electric & En- 


gineering Company. 


A-c Regulators (R) Factual ten page 
bulletin covers numerous basic circuit 
voltage regulators that are accurate 
and economical to operate. Design fea- 
tures and performances are given along 
with specifications of each unit. Soren- 
sen and Company, Inc. 





Electric Conduits (S) New 30-page 


catalog describes and illustrates many 
y types of electrical conduits. First half 
for of the booklet is devoted to rigid steel 

and conduits, elbows, nipples, bondnuts, 
one locknuts, bushings, and insulated bush- 
ts ings. A comprehensive review tells 
1eW how the steel is fabricated and how it 
is zinc-treated against corrosion. Flexi- 


ble steel conduit for branch circuit 


wiring is available in sizes 5 
| in, Modeaad Wincnis Peotone Coop. SEND FOR FREE COPY of important 40-page 
a brochure of up-to-date facts and figures—a 
valuable study for anyone considering a cost- 
(OVE saving manufacturing and distributing location 
: hr, ; on the Atlantic seaboard. 
EW JERSEY. . . Crossroads of the East 
... where industry thrives because of inherent 
| advantages in geographical location, labor 
supply, markets and transportation—plus a 
aa favorable ‘‘climate’’ afforded by industrially- 
é ———_— minded communities, large and small. No 
sett 39940 oT state income tax. No state sales tax. Lowest 
: é' — per capita state tax collections in the nation. 
; Be sure to obtain your copy of ‘‘Industrially 


. Yours—New Jersey."’ Its valuable data should 
































THE be at your finger-tips for ready consultation. 
RIGHT FASTENER 
FOR EACH TYPE BELT) =—Wirearip 
teel WIREGRIP Belt Hooks with EEN STATE OF 
extra (patented) blue aligning feecettcdddcct. 
; cards—that assure better align- LL. 
— ment with less hook loss — 6 ceeeeceeb ss 
) in- sizes Steelgrip 
slip STEELGRIP Flexible Lacing, 
f a applied with a hammer, clinches 
ace over and protects ends of belt. 7 Bao COUNCIL wwe ew ew eee wee eee eee et s 
-on- Boxed in long lengths, ——/ =f, = oe 1 ' 
the PLATEGRIP Fasteners for . . . Plategrip : : ; NEW JERSEY COUNCIL 4 
< Conveyor Belts. Make strong - : 1 t 
5, 1S = joints h, - belts of ——$__— oo, Box 318 State House, Trenton, N. J. 5 
any width. Spread tension uni- - 
per — Rg hn ghee Flexgrip : : Please send free copy of 40-page brochure: : 
1 be over flat, crowned or take-up : a oer ! “industrially Yours—New Jersey.” ‘ 
ma pulleys. Sizes for belts from Cc 5 a ' ' 
F %” to 1%” thick. Easily ap- a ' 8 
loor by - Suregrip NEW JERSEY COUNCIL gp NAME...........ccccccrrcrenccnccescnecsncsacsncsscsescssscostesssnoosocsssensessees iq 
Division of Planning and 1 5 
Write for catalog. 
rom 9 Development ... Department ; IIIT 2 bina aa neilennaseeietucidinilibinnlbahtaeniesemmiaheianibest : 
dths ARMSTRONG-BRAY & CO. edie connate ee ‘ 
ong. The Belt Lacing People | Co Serpe. ; . 
5376 Northwest Hwy., Chicago, Illinois Kee eeeaseceesese ease seaassasaanna dt 
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Wrens Vacuum Cleaning 


SAVE PRODUCTION TIME? Clean walls, floors, overhead, ma- 


chinery right during normal operations. Clean semi-finished products 
faster as part of regular production operations. 


SALVAGE VALUABLE MATERIALS? Central collection may en- 


able you to recover valuable materials which now must be blown, 
swept or washed away. 


REDUCE PRODUCT DAMAGE? Improve quality control and 


lower the unit cost by protecting your product against dust damage 
before, during or after production. 


LOWER MAINTENANCE COSTS ? Better plant-keeping with 
Hoffman vacuum cleaning means longer machinery life — fewer 
breakdowns due to the abrasive wear of dust. Also, save cleaning 
time and manpower. 


BETTER INSURANCE RATING? By reducing the health and fire 
hazards of dust, you may be able to effect worthwhile savings on 
your insurance cost. 


ts o) te 


It costs nothing to check the savings you can 
make with Hoffman heavy-duty industrial 
vacuum cleaning. As specialist in portable and 
stationary equipment for plant service, 
Hoffman can show you profitable answers to 
your specific dust problems. Get the facts. 












The Hoffco-Vac, one of four Aili 
sizes of heavy-duty, portable ule NM 
cleaners. Zi 


HOFFMAN MULTISTAGE CENTRIFUGAL 
BLOWERS AND EXHAUSTERS 


Give long years of de- 
pendable service. Wide 
range of capacities, 
Hoffman builds all sizes of Pressures and vacuum 
stationary systems for multi- — all with low power 
sweeper cleaning. consumption. 


4S: HOPEMAN cosrorarios 


WW: 








LOO EAST 122th STREET, NEW baa ds, U.Y 
CANADIAN PLANT: CANADIAN HOFFMAN MACHINERY CO.. LTD... NEWMARKET, ONT 








Small Motor Selection (T) Four 
page booklet explains why there ar: 
different types of fractional horsepower 
motors, and the factors to be considere:| 
in selecting the right motor for thx 
application. A tabular form presents 
the various types of small motors, con 
plete data concerning hp range,’ speed 
characteristics, torque, reversibility, 
bearings, mountings, and applicatio: 
Typical " speed- torque curves for fra 
tional hp motors are included. Wesi- 
inghouse Electric Corporation. 


Synchronous Motors (U) Two-color 
eight-page bulletin covers high-speed 
synchronous motors for applications 
such as, driving pumps, grinders, com 
pressors, saws, beaters, fans, genera 
tors, conveyors, and mixers. The bulle 
tin contains three typical installation 
stories, and discusses construction fea 
tures, mechanical modifications, and 
direct-connected exciters for the mo 
tors. Motor ratings are from 20 to 1500 
hp at 60 cycle speeds of 1800 rpm 
General Electric Co. 


D-c Rectifier Substation (V) Recti- 
fier unit substations, that provide a 
source of d-c power installed near the 
load, are described in a 16-page booklet. 
Component parts of the rectifier sub- 
stations are explained along with dry- 
type transformers. The unit can be 
mounted anywhere in a factory space 
with no fire or explosion hazard. Metal- 
enclosed switchgear for both a-c and 
d-c portions of the substation are 
shown. Westinghouse Electric Corp. 


Safety Switches (W) Latest informa- 
tion on high capacity interrupter safety 
switches is contained in a new folder, 
just released. Arc- quenching action, a 
new grid pin design which breaks up 
the arc and thus interrupts heavy loads 
quickly and cleanly is illustrated by 
several schematic drawings. Other fea- 
tures described include center-front 
operation, front fusing, and roller-cam 
action which throws the switch to full 
OFF and ON with no possibility of 
dead-centering. The Trumbull Elec- 
tric Manufacturing Co. 


Small Transformers (X) Literature 
in a new 28-page bulletin describes the 
core and coil unit, no-load tap changer, 
tank construction, cooling methods, oil 
preserving systems, bushings, terminal 
compartments, indicators and testing 
of single phase transformers, 69,000 
volts and below—up to 5,000 kva in- 
clusive, and three-phase transformers, 
69,000 volts and below—up to 15,000 
kva inclusive. Also included is a table 
of preferred voltage ratings for step- 
down power transformers and photos 
of typical installations. Allis-Chalmers 
Manufacturing Co. 


D-C Generators (Y) Technical trea- 
tise contained in a recently issued bul- 
letin describes the construction of d-c 
generators’ 150 kw or larger. Also in- 
cluded is a description of the “Frog- 
Leg” armature winding, a development 
of this company.. The bulletin is well 
illustrated. Allis-Chalmers Manufactur- 
ing Company. 


INSTRUMENTS, CONTROLS, RECORDERS 

Combustion Safeguard (Z) An ex- 
planatory bulletin on a new combus- 
tion safeguard for oil and gas fired 
furnaces, ovens, boilers, kilns, and other 
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heating equipment, has just been re- 


leased. The new series incorporates - 


many economy and safety features. De- 
scribed and illustrated. Wheelco In- 
struments Company. 


Time Cycle Controllers (AA) New 
16-page bulletin on time cycle con- 
trollers has just been released. The 
bulletin features an instrument which 
is particularly adaptable to those ap- 
plications that have a multiplicity of 
functions to perform during the course 
of a cycle. A whole new family of time 
cycle controllers is presented. These 
controllers are available in five differ- 
ent models for applications requiring 
all-electrical or all-pneumatic, or any 
specified combinations of each. The 
bulletin shows how they control any 
particular group of functions which 
may be required in the sequence of a 
manufacturing operation according to 
a predetermined schedule and over a 
specifically timed period. Taylor In- 
strument Companies. 


Oxygen Analyzers (BB) Two attrac- 
tive bulletins, which have just been 
released, cover the highly important 
and timely development of oxygen re- 
corders and analyzers. Theory and 
principles of operation of newly an- 
nounced equipment are completely ex- 
plained, and numerous applications are 
given. Specifications are supplied for 
each of the analyzers and auxiliary 
equipment. Arnold O. Beckman, Inc. 


Ring-Balance Flow Meter (CC) II- 
lustrated bulletin explains how auto- 
matic compensation for pressure or 
temperature variations, or for both, are 
achieved in flow measurement of gases, 
liquids, and other fluids. Schematic 
diagrams show how a corrected record 
is automatically and continuously pro- 
duced, and how pressure and tempera- 
ture are compensated. Hagan Corp. 


Level Meter (DD) New 24-page bul- 
letin describes magnetic tape-and-drum, 
electronically transmitting, ball - float, 
pneumatic, and differential pressure 
units; V-notch weir and Parshall flume 
flowmeter instruments; and chemical 
service sight gage glasses. Detail views 
are shown for numerous instrument 
features with accompanying explana- 
tions. Fischer & Porter Comprny. 





To obtain copies of any of these 
recently published bulletins for 
your files use one of the conveni- 
ent postcards on page 37. 











MATERIAL HANDLING 


New Equipment (EE) Recently 
available lift trucks, cranes, tractors, 
and other materials handling equip- 
ment are descr:bed in a new 8-page 
illustrated folder. A. & A. Machinery 
Corporation. 


Palletless System (FF) New 4-page 
illustrated bulletin describes a fork 
truck system of palletless handling. 
Pictures and drawings illustrate appli- 
cation of the system to transporting 
and tiering of loads of sacks, cartons, 
bails, and drums. Elements of the 
system are presented in an overall in- 
clusive manner that permits applica- 
tion of the system to special require- 
ments of spec'fic industries. Yale & 
Towne Manufacturing Cornpany. 
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NON-FLUID OIL 


TRADE MARK U _§ REGISTERED 








APPROVED by AIR and 
ELECTRIC TOOL MANUFACTURERS 


NON-FLUID OIL is used and recommended by most lead- 
ing makers of portable tools because prolonged service tests 
have proved to them that NON-FLUID OIL enables their tools 


to perform more efficiently over longer periods. 


Remember, your new air or electric tools in all probability, 
will come packed with NON-FLUID OIL, and the makers also 
recommend that you continue using it to keep tools in steady, 
trouble-free service—at lowest cost. 

Send for sample of NON-FLUID OIL stating the portable tool in which 


it is to be used. 


NEW YORK & NEW JERSEY LUBRICANT COMPANY 


292 Madison Avenue, New York 17, New York 


Works: Newark, N. J. 


WAREHOUSES: Atianta, Ga. — Greenville, $. C. — Charlotte, N. C. — Birmingham, 
Ala. — Columbus, Go. — Greensboro, N. C. — Providence, R. |. — Chicago, 
il, — St. Lovis, Mo. — Detroit, Mich. 








NON-FLUID OIL is not the name of a general class of lubricants, but 
is a specific product of our manufacture 
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Approved by California State Department of Labor for use in petroleum 
refining plants. With increasing acceptance in chemical processing plants 


and for all types of marine service, this Wright Austin steam trap provides 


an extra factor of safety in accordance with current insurance codes, for all 
plants using steam. 


Send for Bulletin 604 which gives complete data and prices. 


WRIGHT AUSTIN COMPANY 


3233 Wight Street Detroit 7, Mich. 


Manufacturers of a complete he of Steam Traps, 
Seporators and Boiler Trimmings. 


\S 
WRIGHT-AUSTIN 


Steam 
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THESE 
BEAVER ADVANTAGES 


Beaver Model-C Portable Power Units 
offer you the most in ruggedness and trou- 
ble-free performance because of these six 
exclusive advantages: 


1 All gears are fully enclosed — run in oil. 

2 Safety switch-lock and chuck wrench 
holder — patent pending. 

3 Patented safety lock—holds pipe tool 
handle firmly. 

4 Heavy-duty 4%” to 2” chuck —full size, 
full range. 

5 Cast steel-iron housings insure greatest 


strength and maximum stability when driv- 
ing geared cutters and threaders. 


6 Conveniently located heavy-duty, weather- 
roof motor provides plenty of power. 
Properly located for safety, cool operation, 

r 


longer brush and armature service. 


Write today for catalog and prices. Ad- 
dress Beaver Pipe Tools, Inc., 238-300 Dana 
Avenue, Warren, Ohio, U.S. A. 


50 Years of Friendly Service 
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Sectional Conveyor (GG) New bul- 
letin gives an illustrated description of 
a recently introduced sectional con- 
veyor. This unit, easily assembled in 
the field, consists of a head (drive) 
section, a tail section and any desired 
number of intermediate truss sections 
to form a conveyor of any length up 
to limitations of the belt. Two types 
of takeups are available: protected 
screw type for conveyors up to 200 ft 
long, vertical gravity type for longer 
installations. Robins Conveyors Div., 
Hewitt-Robins, Inc. 


Handling Methods (HH) Modern 
methods, which brought about substan- 
tial savings in handling materials for 
one specific company, are discussed in 
detail in a new bulletin. On-the-job 
photographs illustrate the various prob- 
lems overcome to improve handling ef- 
ficiencies. Towmotor Corporation. 


Lift Trucks (II) Action photographs 
and description of a new 2000 lb capac- 
ity lift truck are covered in an eight 
page bulletin. Numerous features are 
illustrated and explained such as: cooler 
operating temperature; larger, long- 
life clutch; double-acting hydraulic tilt 
control; better braking power; in- 
creased speed; and larger gasoline tank. 
Specifications are included. Hyster Co. 


Material Handling (JJ) Illustrated 
new 20 page booklet describes briefly 
the material handling and power trans- 
mission equipment employed in the 
grain and allied fields. Information 
covers: box car unloaders; car spotters; 
screw conveyors; bucket elevators; 
drives, both gear and chain; clutches; 
and couplings. Link-Belt Company. 


Fork Trucks (KK) Attractive cata- 
log just released covers the full line of 
this company’s fork-lift trucks and tow- 
ing tractors. Photographs of each size 
and style of truck are shown, with ac- 
companying specifications. Various at- 
tachments such as cranes, rams, shovels, 
and rotating forks are illustrated. Clark 
Equipment Co., Industrial Truck Div. 


POWER TRANSMISSION 

Diesel Converters (LL) Multi-color 
24-page bulletin covers the inside story 
of a torque converter, and how it can 
be adapted to this company’s industrial 
Diesel engines. Numerous applications 
are covered, such as cranes, tractors, 
locomotives, petroleum industry, and 
stationary engines. Performance 
curves are included. Detroit Diesel 
Engine Division, General Motors Cor- 
poration. 


Roller Chain Assembly (MM) Roller 
chain assembly consisting of standard 
riveted roller chain with a_ special 
single pin connector link is described 
in a new bulletin. The equipment is 
assembled at the two foot mark and at 
the end of each basic five foot length 
in which this chain is assembled. This 
new connector pin and other important 
features are fully explained in the new 
bulletin. In addition to regular five 
foot basic length sections, the assembly 
is supplied in standard short sections 
of two, six, and ten pitch units. Tables 
and examples are provided showing 
suggested combinations of these units 
for various length drives. Included are 
construction diagrams, illustrations, 
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For STRENGTH specity 
Tri-Lox 


RECTANGULAR 


OPEN STEEL FLOORING 








“ONE SQUARE FOOT 


053” 
DEFLECTION 





The locked-in strength of Tri-Lok en- 


| ables it to stand up under heavy loads— 


even on long spans. No rivets, bolts, or 
welds are used in the construction of 


| Tri-Lok; this feature eliminates the possi- 





bility of loose joints. 

Tri-Lok is also available in Diagonal, 
or Super-Safety U-type Flooring, and in 
Stair Treads of all types. Write for Bulletin 
KL 1140. 


DRAVO CORPORATION 


National Distributor for the 
Tri-Lok Company 


Dravo Bidg., Pittsburgh 22, Pa. 















ERNIE 
Manager 


TOPS IN ST. LOUIS 


Ideally located in the heart of St. 
Louis two short blocks from the 
Union Station and in the center 
of the Wholesale District . . . Pre- 
ferred, always, by experienced 
travelers because of its outstand- 
ing advantages—Every room with 
private bath and shower and cir- 
culating ice water . . . Superior 
accommodations at ordinary rates 
. . Visit our beautiful Marine Din- 
ing Room for the finest of meals, 
economically priced. 


HOTEL 


CLARIDGE 


LOCUST ST. AT EIGHTEENTH 
Free Parking 


March, . 1950 
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specifications, and dimensions. Bald- 
win-Duckworth, Div. of Chain Belt Co. 


Roller Chains (NN) Four available 
types of double pitch roller chains 
ad. iptable for drive and conveyor serv- 
ice are illustrated and discussed in a 
new bulletin. Dimension tables, price 
list, and recommended maximum work- 
ing loads are included to aid in proper 
selection of all types of chains. Bald- 
win-Duckworth, Div. of Chain Belt Co. 


Gear Coupling (OO) Construction 
details of a gear coupling are illustrated 
and explained in a recently published 
bulletin. Dimensional data for cou- 
plings ranging in size from % to 6 in. 
bore are included. Capacities, listed 
per 100 rpm, range from 4 hp for the 
smallest bore to 550 hp for the 6 in. 
bore. Sier-Bath Gear & Pump Co., Inc. 


Cast Sprockets (PP) Dimensions, 
specifications, list prices, sprocket style, 
and all other necessary information are 
included in a bulletin just released. Of 
particular importance are the rules for 
selection, alignment,-care of sprockets, 
and complete data on what should be 
considered when ordering sprockets. 
Chain Belt Company. 


Roller Chain Application (QQ) Ma- 
terial for a new 24 page bulletin, which 
covers’ roller chain applications, was 
assembled with the help and coopera- 
tion of roller chain designers through- 
out the country. Each application is 
described and illustrated both with 
photos and simplified working draw- 
ings. Innumerable field applications 
are shown -for light and heavy duty 
work. Baldwin-Duckworth, Division of 
Chain Belt Company. 





To obtain copies of any of these 
recently published bulletins for 
your files use one of the conveni- 
ent postcards on page 37. 











PUMPS AND ACCESSORIES 
Direct Flow Pump (RR) Six page 
data sheet gives information on new 
direct flow pump. Includes information 
on construction and design, specifica- 
tions, dimensional drawings, and illus- 
trations. Aldrich Pump Company. 


Centrifugal and Piston Pumps (SS) 
Descriptive data covering numerous 
types of pumps, together with applica- 
tions and general information are in- 
cluded in a new 24-page catalog. Con- 
denser Service and Engineering Com- 
pany, Inc. 


Sewage and Trash Pump (TT) Re- 
cently developed bladeless sewage and 
trash pump is descr'bed and illustrated 
in new 16-page bulletin. Information 
covers design, construction, and opera- 
tion. Fairbanks, Morse and Company. 


TOOLS AND SPECIALTIES 
Lock Nuts (UU) Information on 
lock nuts has been assembled in a new 
illustrated folder that includes two in- 
te resting case histories and suggestions 
for various applications. The Palnut 
Company. 


Wagon Drills (VV) An interestingly 
illustrated 10-page bulletin describes 
three models of wagon drills in detail 
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and includes pertinent testimony of ap- 
plications. Worthington Pump and 
Machinery Corporation. 


Portable Power Unit (WW) Just re- 
leased bulletin contains information on 
the four features listed for this com- 
pany’s portable power unit. Various 
case histories bring out the fact that 
the unit can be employed for such op- 
erations as pipe threading, pipe cutting, 
and windlass for pulling cable. Price 
list for several kits is included. Beaver 
Pipe Tools, Inc. 


VALVES, PIPING, AND FITTINGS 

Valves (XX) New bulletin describ- 
ing globe and angle stop valves has just 
been issued. The bulletin gives design 
details,. dimensional data, and material 
specifications for new forged steel 
valve series built in both 600 and 1500 
psi classes. Valves are of drop forged 
steel construction and can be had with 
either bolted or union bonnets and 
with either screwed or socket welding 
ends, Edward Valves, Inc. 


Valve Specialties (YY) Newly 
printed general binder contains many 
bulletins that cover pressure, flow, and 
liquid level controls for steam, gas, air, 
water, oil, and other fluids. Price list, 
dimension data, and specifications are 
shown for each type of valve for both 
light and heavy duty service. Davis 
Regulator Company. 


HEATING, VENTILATING AND AIR 
CONDITIONING 

Corrosion Resisting Fans (ZZ) New 
bulletin shows new drive construction 
for larger fan sizes. Contains general 
information on alloys, standard con- 
structions, and applications. Also de- 
tails of important types and accessories 
with advice on selection of right fan 
size. The Duriron Company, Inc. 


Dust Collectors (AAA) Rapid Se- 
lection of correct size unit type dust 
collectors for any industrial dust prob- 
lem requiring from 200 cfm to 3,600 
cfm is given in a new bulletin. Among 
tabulated comparison of units are gen- 
eral recommendations of typical wheel 
sizes that any single unit will handle 
Also given is an exact method for de- 
termining the correct amount of air 
suction required at any wheel in accord- 
ance with New York State Code re- 
quirements. Aget-Detroit Company. 


Humidity Control (BBB) Kecently 
published pamphlet illustrates and dis- 
cusses a controlled humidity method to 
obtain dry air without mechanical re- 
frigeration. A four color diagram shows 
the step- -by-step process in which the 


air is dehumidified by absorption. 
Niagara Blower Company. 
MISCELLANEOUS 


Dust Control (CCC) Three new fold- 
ers describe economical control of coal 
dust, foundry dust, and dust in indus- 
trial plants. Cause, effect, and treat- 
ment are described. Aquadyne Corp. 


Safety Equipment (DDD) 1950 cata- 
log of personal protective equipment 
and industrial safety devices, has just 
been released. Catalog covers respir- 
atory devices, eye protection, carboy 
pumps, drum pumps, miscellaneous in- 
dustrial safety equipment for use in 
industries, mines, and utilities. General 
Scientific Equipment Company. 
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RELNOK 


AUTOMATIC GAS-FIRED UNIT fi 


SUSPENDED OR 
FLOOR TYPE 





@ For up-to-the-minute heating 


in stores, offices and factories get 
the New Reznor 1950 heater... 
now coming off the production 
lines. Automatic, gas-fired and 
clean, they also give low-cost heat 
for large and small areas. Reznors 
are the world’s biggest selling gas 
unit heaters. Refer to your phone 


book or write. 


Gas Lout Healers Since 1666 


REZNOR MANUFACTURING COMPANY 
11 UNION ST. * MERCER, PENNA. 
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MAINTENANCE 
PROGRAM uz 
Zit Now FREE 


HANDBOOK 


The Commutator and Slip Ring 
Maintenance methods and procedures 


described have been proven over 
many years in hundreds of opera- 
tions. They are based upon conclu- 
sive evidence compil by well- 


known authorities. Concise, practical 

information tells everything you need 

to know about scores of commutator 

and slip-ring problems: 

@ Commutator and slip ring 
troubles and how to correct them 

@ Brush maintenance and operat- 
ing procedure 

@ General maintenance procedure 

@ Condensed data on IDEAL com- 
mutator and slip ring mainten- 
ance products 


Dozens of illustrations and diagrams 
show operations described. . Every 
operating and maintenance man 
should have this guide to better, 
more efficient, lower cost mainten- 
ance. Mail coupon for your free copy. 


LOOK TO IDEAL AS MAINTENANCE 
HEADQUARTERS FOR: 


Resurfacers ¢ Brush Seaters *« Com- 

mutator Cleaning Stones ¢ Grinders 

Mica Undercutters « Saws and Milling 
Cutters, etc. 


MAIL FOR FREE HANDBOOK 


IDEAL INDUSTRIES, Inc. @*4D 
1023 Park Avenue, Sycamore, Ill. 


Please send me your free handbook on 
commutator and slip ring maintenance. 


NAME 
COMPANY. 
ADDRESS 
a eS 


_ 
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( Continued from page 26 ) 


83—See page 29. Copper Tubes: Copper is 
the answer to a industrial appiication 
where rust is taboo. Anaconda Copper 
Tubes are busy serving industry in thou- 
sands of different ways. When you turn 
to ongper remember Anaconda. The Ameri- 
can Brass Company. 





84—See page 31. Flexible Metal Tubing and 
Metal Hose: Write for literature describing 
the many uses and types for handling steam, 
water, oil, solutions, semi-solids, or gases. 
American Metal Hose Branch, The American 
Brass Company. 





85—See page 167. Pipe Fabricating Special- 
ists: Meet your most exacting specification 
with absolute satisfaction on all pipe fab- 
ricating for Oil, Chemical, Concrete, As- 
phalt, and other industrial requirements. 
| 7 ag Division, Albert Pipe Supply 
o., Inc. 





86—See 122. Ball Bearing Swivel Joints: 
Available in over 500 types, styles, and 
sizes—in steel, malleable iron, bronze and 
aluminum. Write for latest catalog. Chik- 
san Company. 





87—See page 112. Cast-iron Fittings: Handy 
pocket gage available for measuring pipe 
sizes, Contains a table of theoretical allow- 
ances for make-up when pipe is forcibly 
screwed into fittings. If you’d like to have 
one of these gages, mail your request today. 
The Kuhns Brothers Co. 





88—See page 125. B & W Tubes: The B & W 
Tube Company representatives are pass 
keys to all tubing problems—pressure or 
mechanical—carbon, alloy, or stainless— 
— shapes—tailor-made physical and 
chemical properties. Trained in “tube- 
technics”. Experienced in uncovering un- 
expected tubing economies. Write for 
name of representative near you. The Bab- 
cock & Wilcox Tube Company. 


PLANT EQUIPMENT 
89—See page 152. Steel Grating: Bulletin 
KL 1140 fully describes the Dravo line of 
Tri-lok grating, safety treads, open steel 
flooring, concrete armoring and other prod- 
ucts. Send for your free copy. Dravo Corp. 





90—See page 168, Carry-Tool: A new Hallo- 
well time-saver. Sturdy, easy-rolling, 
handy. Made of penrd-aaee steel with 
large drawers for tools. an, roll- 
ers, Get full details in Bulletin 715. Stand- 
ard Pressed Steel Co. 


' POWER TRANSMISSION 


91—See page 128. Flexible Couplings: New 
engineering catalog gives full information 
on these all metal couplings designed to 
eliminate backlash, friction, wear and 
cross-pull. Thomas Flexible Coupling Co. 





92—See page 70. Whipcord Endless Belts: 
Manufactured to meet drive requjrements 
of short centers, small pulley diameters, 
—_ speed and smooth operation. Write 
today for Folder No. 6868C. Raybestos- 
Manhattan, Inc. 








93—See page 158. Fan-Cooled, Worm Gear 
Speed Reducers: Write for Catalog 200 for 
standard drives, and Comieg 300 on Speed- 
aires that do more work, deliver double the 
horsepower of standard worm units of 
same frame size. Save money, space, and 
weight. The Cleveland Worm & Gear Co. 





94—See page 175. Roller Chain Drives: Dia- 
mond Chain offers the machinery designer 
the same advantages for intra-machine ap- 
—— as it does for the primary drives. 
Wherever shafts are to be driven, regard- 
less of speed or direction of rotation, Dia- 
mond Roller Chains can do the job effi- 
ciently. Write for full details. Diamond 
Chain Company, Ine. 





95—See page 136. Variable Speed Pulleys: 
Instant speed change to fast or slow, for 
old or new equipment. Fractional to 8 hp. 
Easil installed. Ratio 3:1, infinitely 
variable. Low cost. Deliveries from stock. 
Wide V-belt series. Write for your copy 
of free catalog today. Lovejoy Flexible 
Coupling Co. 
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96—See pages 48, 49. T Arm Speed Re- 
ducer: A new tool for mechanical! transmis- 
sion of power. Practical in design. Effec- 
tive in operation. Low in cost. Promises 
to benefit industry as extensively as the 
famous Dodge-Timken Bearing, Rolling 
Grip Clutch and other Dodge “firsts” 
Write today for Bulletin No. A470 with de- 
tails, specifications and easy-to-use selec- 
eon tables. Dodge Manufacturing Corpora- 
tion. 





97—See page 39. V-Belt: Yours for the ask- 
ing. Two valuable “tools” of V-belt drive 
design and application. (1) “Guide for 
Selecting or Designing V-Belt Drives”. (2) 
Gates “Industrial News’, published month- 
ly. Use coupon on page The Gates 
Rubber Company. 





pny 149. Plate Fasteners for Con- 
veyor : Write for, catalog describing 
their special design that spreads tension 
evenly and makes joints dust- and water- 
tight. Sizes for belts 14” to 1%” thick. 
Armstrong Bray & Co. 


PUMPS 
99—See page 134. Centr Pumps: Write 
for Bulletin No. 3300-A. It’s new and in- 
cludes performance tables on the entire 
line of Deming Self-Priming Centrifugal 
Pumps. The Deming Company. 





100—See page 166. Free Bulletin: For com- 
plete information about Viking Pumps, 
write for Bulletin 50SG. You'll find the 
style and size you need, correctly engi- 
neered to do your job, Viking Pump Com- 
pany. 





101—See page 128. Safe-Fast Acid Pump: 
For carboys, drums and barrels. Smooth 
flow right from the start—no dangerous 
spurts or splashes. Equipped with flexible 
Saran tube and adapter for openings larger 
than 2% dia. Send for complete data to- 
day. General Scientific Equipment Co. 





102—See page 21. Motorpumps: No matter 
how special your requirements, you may 
get exactly what you want from \% to 40 
p, from this complete line of Ingersoll- 
Rand Motorpumps. Check page 21 for de- 
scription of standard I-R Motorpumps. 
Whatever your pump problems, write to 
Ingersoll-Rand. 





103—See page 111. Hy lex Pump: Engi- 
neered for economical boiler feed service. 
Capacity range from 10 to 140 gpm at heads 
of 450 to 1700 feet. Operates at high speeds 
—3550 rpm on 60 cycle and 2950 on 50 
cycle and higher in special units. More in- 
formation on request. Byron Jackson Co. 





104—See page 117. How to Stop Worrying 
about Pumps: Contact a Weinman vine npg 
specialist through an inquiry today for 
complete information on the — pump 
for the right job in your plant. No obliga- 
tion. The Weinman Pump Mfg. Co. 





105—See page 15. Worthington Standard 
Pumps: Complete line of centrifugal, rotary, 
steam and power. You get dependability, 
long, low-cost service plus such outstand- 
ing developments as Monobloc Centrifugal 
(designed with pump and motor as a single 
unit)—Regenerative Turbine (self-priming, 
self-venting, multi-vane impellers). Free 
bulletin available on all standard pumps. 
Write for your copy. Worthington Pump 
and Machinery Corporation. 


REFRACTORIES 
106—See page 162. Refractory Cement: This 
Plastic chrome can be poured into any 
shape or form or can be installed with a 
cement gun. Ask for Bulletin R-48. Re- 
fractory & Insulation Corp. 





107—See page 115. Refracteries: Write for 
details on the B & W Refractories. Learn 
how they can cut operating costs in all 
types of industrial furnaces—large or small. 
The Babcock & Wilcox Co. 


REGULATORS AND CONTROLS 
108—See page 166. Multiport Valves: Use 
electrically operated H & T Poppet type 
multi-port valves to make your Zcoiite 
Water Softeners or Sand Filters automatic. 
You get top performance at lower cost. 
Write for more details. Hungerford & 
Terry, Inc, 


( Continued on page 156 ) 
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Costly plug cleaning, with its high labor bills and lengthy 
equipment down-time, goes out of the condenser and heat 
exchange picture the minute chlorination arrives. 

This proven process for cutting the costly effects of back 
pressure and poor heat transfer characteristics caused by 
slime, really works, as one Southern Power Station found 
out when they began using the W&T De-sliming Process. 
In just six months after W&T Chlorinators were installed, 
cleaning and excess steam costs were reduced from $1450 
per month to $250 per month and a later survey 
showed an overall saving in excess 
steam costs of $16000 in a year. 
Such savings are indicative of how 
\ your condensers may be made to operate 
\ more economically and with far less outage when 
\ W&T Engineers install chlorination to fight your 
slime problems. 

To learn how chlorination may be profitably 

| applied to your heat exchange equipment and to 

\ take advantage of W&T’s 35 years’ experience, 


\ \ write today. 





\ 
\ 


WALLACE & TIERNAN 
PRODUCTS, INC. 


CHLORINE AND CHEMICAL CONTROL EQUIPMENT 
Belleville 9, New Jersey * Represented in Principal Cities 


CD-31 
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( Continued from page 154 ) 


109—See page 141. Pressure Regulators: Write 
for complete data on the Masoneiian No. 
11 Pressure Regulators. Rugged construc- 
tion means dependable operation—lower 
pressure reducing costs. Mason-Neilan 
Regulator Co. 





110—See page 157. Floatiess Level Control: 
Send for your copy of the new leaflet that 
resents this new floatless level control 
or boilers, tanks, evaporators, heaters, 
standpipes, etc. Leslie Co. 





111—See page 118. Temperature Indicating 
and Recording Regulators: Their accurate 
control helps to improve quality of prod- 
ucts—speed up production and save steam 
wasted by overheating. Write for Bulletin 
370 which shows the variety of models 
available. The Powers Regulator Co. 





112—-See pages 22, 23. Fact-Filled Bulletin: 
You’ll find complete engineering details 
and selection data on Spence Regulators in 
free Bulletin No. 5000. It features a full 
color, fully illustrated description of the 
operating cycle of a Spence Regulator. Send 
for your copy of this valuable bulletin to- 
day. Spence Engineering Company, Inc. 





113—See page 168. Regulators and Ther- 
mometers: Write for Bulletins 500 and 1000 
for full information on the Trerice Self- 
Operating Regulator and its companion 
iece, the Trerice Dial Thermometer. Their 
ow initial cost will be repaid many times 
over during their first year of service. H. 
O. Trerice Co. 


STEAM TURBINES AND ENGINES 


114—See page 124. Steam Engines: Cut your 
ower costs by putting steam fully to work. 
se exhaust from the Troy-Engberg Steam 
Engine for your processing or heating, or 
both. Send for your copy of Bulletin 306. 
Troy Engine & Machine Co. 





115——-See pege 62. Terry Turbines: Write for 
bulletin. giving interesting facts about the 
outstanding features that make the Terry 
Solid-Wheel Turbine such a dependable 
driver. The Terry Steam Turbine Co. 


TOOLS AND SMALL SPECIALTIES 


116—See poae 138. Small Tube Cleaners: 

With ROTOJET Junior Tube Cleaners you 

can clean tubes as small as .495” I. D. 

quickly and economically. No leakage. No 

Stalling at low speeds. Send for ROTOJET 

ower Bulletin. Elliott Company—Roto 
vision. 





117—See pase 6. Proto Tools: That’s the 
new name for Plomb Tools, the leading 
brand of mechanics’ hand service tools. 
Write for your — of complete catalog 
showing this old reliable line of tools with 
the new name. Plomb Tool Company. 





118—See pose 130. Tube Cleaners and Ex- 
panders: Write for data on Airetool’s clean- 
ers that remove the most severe scale d2- 
posits quickly and safely from all s‘zes of 
bent and straight tubes. Write for further 
information on tube cleaners, tube expand- 
ers and accessory tools. The Airetovl 
Manufocturing Co. 





119—See page 142. New Tube Expander Bul- 
letin: Write for Bulletin No. 68. Developed 
in condensed, easy-to-read form, with 
Specification tables for selecting the cor- 
rect tube expander to meet your particular 
need, The Gusiav Wiedeke Co. 





120—See page 160, Tube Cleaners and Ex- 
a ee Bulletin 47-A contains complete 
nformation on Wilson standard tube 
cleaners that fit your special needs. Bulle- 
tin 380 for data on general tube expanders. 
Specify bulletins you want. Thomas C. 
Wilson, Inc, 


121—See page 152. Portable Power Units: 
Beaver Model-C offers you the most in rug- 
ences and trouble-free performance. Gears 
ully enclosed. Safety switch-lock and 
chuck wrench holder. %” to 2” chuck. 
Cast steel-iron housings. Weather-proof 
motor. Write for catalog and prices. Beaver 
Pipe Tools. 
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TRAPS, STRAINERS AND SEPARATORS 


122—See page 63. Steam Trap Book: Send for 
copy of “Solving Steam Trap Problems” 
for more information on the uses of the 
three Super-Silvertop bucket traps for pres- 
sures up to 200 psi. The V. D. Anderson 
Company. 





123—See page 24. Steam Trap News: Duo- 
Step Leverage increases trap drainage ca- 
pacity over 100%. Available now in these 
Clark Steam Traps—71-D, 80-D series and 
1800-D, 1900-D series. Send for the com- 
plete story now. The Clark Mfg. Co. 





124—See page 120. Strainers: Bulletin S-201 
describes strainers available in 6 sizes %” 
to 2” for pressures up to 600 Ib. Prevent 
rust, scale and dirt from clogging steam 
equipment. Yarnall-Waring Co. 





125—See pose 114, Steam Traps: Catalog 
No. 448 furnishes: complete data on the 
Nicholson line of —— and weight-oper- 
ated steam traps. Write for your free copy. 
W. H. Nicholson & Co. 


126—See page 107. ‘’Selecting Steam Traps"': 
Send for your copy of this valuable Bulle- 
tin No 1600 to help you find the trap that’s 
exactly right for any’ given application. 
Sarco Company, Inc, 





127—See page 46. Improved Steam Traps: 
New stainless steel] body makes the famous 
Yarway Impulse Steam Traps even better 
—at no increase in cost. Better in wear, 
better in service. Important—suitable for 
all pressures up to a specified maximum 
without change of valve or seat. Try the 
new stainless Yarways for better steam 
trap performance. Additional information 
sent on request. Yarnall-Waring Company. 





128—See page 158. Better Drainaae—Lower 
Cos*: Posit've and dependable. Maximum 
capacity with minimum weight and cost. 
Four designs and wide range of sizes. Long 
life and trouble free service. Write for 
bulletins containing complete details on 
the complete line of Stickle Steam Traps. 
Stickle Steam Specialties Company. 





129—See page 151, No. 71 Airxoel Steam Trap 
Steel Body and Cover: Approved by Cali- 
fornia State Department of Labor for use 
in petroleum refining plants. With increas- 
ing acceptance in chemical processing plants 
and for all types of marine service, this 
Wright Austin steam trap provides an extra 
factor of safety in accordance with current 
insurance codes. for all plants using steam. 
Send for Bulletin 604 with complete data 
and prices. Wright Austin Company. 


VAIWES 
130—See page 170. Cold Water Valves: Needle 
valve control permits governing of closing 
speed to suit any operating need. Renew- 
able cups and seat washer mean more econ- 
omy. Write for descriptive technical cata- 
log. Golden-Anderson Valve Specialty Co. 





131—See page 34. Steel Valves: If you need 
gate, globe, angle. or check valves this com- 
pany can provide von with an unusually 
wide variety for almost every engineering 
requirement. Write for Catalog No. 20. The 
Chapman Valve Mfg. Co. 





132—See peace 147. Butterfly Valves: Write 
for bulletins describing Rockwell valves for 
air, gas. liquids and solids. Any desired 
metal. Pipe sizes to 72”. Pressures to 125 
psi. W. S. Rockwell Company 





133—See page 165. Water Gauges: Gauges 
opened or shut with one quarter turn pro- 
viding quick shut-off of danger and ex- 
pense. Steam proof and leak-tight. Meet 
A.S.M.E. Code. Send for a copy of Bulletin 
471 for full information. The Paul B. Huy- 
ette Co., Ine. 


134——-S-e pace 8. Piping Layouts: A new book 
of Jenkins Practical Piping Layouts—Nos. 
26 to 50—is in preparation. Write now to 
reserve your copy. Jenkins Bros. 





135—See page 143, Dual-Valve Blow-Off. A 
“regular” EVERLASTING valve that opens 
fully with one short movement of the 
lever . . . a wheel-operated EVERLASTING 
companion valve built to take the full 


punishment of the blow-off. For full in- 
formation write for EVERLASTING. Bul- 
letin. Everlasting Valve Co. 





136—See page 127. Monel Trimmed Valves: 
Ask for: “Trimming Valve Costs with 
Lasting Trim”. This new booklet tells you 
how to make valves last longer in many 
severe power plant applications. You can 
get several copies and route them to in- 
terested members of your organization. 
The International Nickel Company, Inc. 


137—See page 142. Multiport Relief Valves: 
Provide protection against over pressure 
and consequent damages that may result 
from use of single disc relief valves sub- 
ject to sticking, jamming, over-weighing or 
tying down. Write for Publication 4150. 
Cochrane Corp. 


138—See page 64. Lunkenheimer Service: 
Representatives and Sales Engineers will 
be glad to work with you on any problem 
of valve installation and usage. Check with 
your Lunkenheimer Distributor for imme- 
diate maintenance requirements. The Lunk- 
enheimer Co. 


139—See page 158. Better Steam Control: 
Write for specifications and engineering 
data on Stickle Valves. Series 200 Double- 
seated Semi-balanced Valves—Bulletin No. 
235. Series 400 Single Seated, Balanced 
Valves—Bulletin No. 435. Stickle Steam 
Specialties Company. 


140—See page 3. Safety Valves: For full 
details on the design and construction fea- 
tures that enable Foster 38-SV Safety Valves 
to outperform ANY other safety valve, get 
in touch with your Foster Representative 
or write directly to Foster Engineering 
Company. 


WELDING. EQU'PMENT 
141—See page 40. Prest-O-Weld Blowpipe: 
Write today for complete data. Sturdily 
built. Has all ’round efficiency. 13 stand- 
ard and 4 extra-long sizes of welding heads. 
Completely dependable. The Linde Air 
Products Co. 


MISCELLANEOUS 
142—See page 162. Combustion Engineering 
Course: Send for book “Opportunities for 
the Combustion Expert,” which offers a 
complete outline of the Hays Home Study 
Course. Hays School of Combustion. 


143—See page 143. Automatic Printing Cal- 
culators: The only calculator that multiplies 
end subtracts, and prints every factor and 
answer on the tape for immediate proof of 
accuracy plus permanent proof for your 
records. An inquiry ‘will bring you com- 
plete cost-cutting information. Remington 
Rand, Inc. 


144—See page 170. Power Plant Engineers’ 
Guide: A complete steam engineers’ library 
in one book—1500 pages, 65 chapters, and 
1700 illustrations. Mail coupon on page 
170 for a 7 day free trial offer. Audel Pub- 
lishing Co. 








145—See page 126. Electri-conomy Type- 
writer: Now you can increase your typing 
roduction 10% to 50% with the new Rem- 
ngton Electri-conomy. It will pay you to 


_ send for your free copy of “Electric Typ- 


ing vs. Manual Typing”. Remington Rand. 





146—See page 149. Important Booklet: Send 
for free copy of 40-page brochure of up-to- 
date facts and figures—a valuable study 
for anyone considering a cost-saving manu- 
facturing and distributing location on the 
Atlantic seaboard. “Industrially Yours— 
New Jersey” belongs on your desk. New 
Jersey Council. 


147—See 165. Plastic Sleeves: Top- 
flight plastic sleeves, extruded in plain 
colors or in bands of colors, for marking 
tubing, cables, sub-assemblies, parts. Easi- 
ly and quickly applied—last indefinitely. 
> aaa for full information, Topflight Tape 
oO. 


148—See page 169. Check This Economy Move: 
Over 1900 firms supply the more than 33.000 
products which Hajoca stocks for industry. 
Use this one source and eliminate your high 
cost of dealing with many sources of sunply 
for the industrial products you use. Hajoca 
Corporation. 
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“SPOT” NEWS OF INDUSTRY 


( Continued from page 117 ) 





A 200 foot under-the-floor double conveyor, with open- 
ings by each cutting machine, takes care of scrap disposal, 
carrying it from the cutting department to the baler. A 
corrugating machine of the latest design, 78 inches wide, 
is capable of corrugating up to 400 feet of board per min- 
ute. 

Transportation facilities are equally efficient on the out- 
side of the plant. Truck and railroad sidings run the length 
of both sides of the building where loading platforms can 
accommodate 50 trucks and 22 box cars at one time 


Radio Station Increases Efficiency 
of Maintenance Departments 


Techniques learned during the war on communications 
have been put into effect at the A. E. Staley Manufacturing 
Co., Decatur, Illinois. The company owned station KSA 
419 has two-way conversations between maintenance head- 
quarters and cranes, trucks, fork tractors, and repair per- 
sonnel throughout the plant. 

“When a breakdown occurs a certain number of em- 
ployes must just stand by and wait until the repairs are 
made”, Charles F. Gebhardt, superintendent of mainte- 





nance, said. “Delays for repairs may mean the difference | 


between operating at a profit or a loss for that particular 
period. We hope to speed up our repair operations with 
this new installation”. 

Application of the system means less outage time and 
a more efficient maintenance department. For example if 
a motor failure occurs, an electrical repair crew working 


BOILERS, TANKS, 
EVAPORATORS, HEATERS, 
STANDPIPES, etc. 
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A\ESAAC| 263 Grant Avenue, Lyndhurst, New Jersey 
EVETVETY ERSARY 


PRESSURE REDUCING VALVES ¢ « 
PUMP GOVERNORS . ¢ 
SELF CLEANING STRAINERS ° 


PRESSURE CONTROLLERS 
TEMPERATURE REGULATORS 
LESLIE-TYFON WHISTLES 
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On actual industrial installations, not labo- 
ratory tests, the AEROTURN Dust Col- 
lector turns in a consistent 99.9% + filtering 
efficiency performance. Naturally, that’s 
hard to beat. 

And this efficiency is not at the sacrifice 
of size or filtering rates - Aeroturn Col- 
lectors are 50-75% Smaller than others 
that do the same job. Filtering rates run up 
to 60 feet per minute. 

How is all this possible? - The Aeroturn 
is a Fully Automatic, continuous opera- 
tion bag type collector. It uses advanced fil- 
tering medias that easily handle dusts even 
in sub-micron classes. No stoppage for 
cleaning, no bag shaking. Cleaning is an au- 
tomatic, intermittent process. The collector 
can run 24 hours a day with no attention 
required. 

Aeroturn will solve your dust-separation 
problem no matter how difficult it is. Send 
for Aeroturn literature today. 


TURNER & HAWS ENG. CO., inc. 


BOSTON 32, MASSACHUSETTS 








on a “non-rush” job can be found quickly and dispatched 
to the scene. If inspection shows the motor cannot be re 
paired on the job the dispatcher is notified and a similar 
motor is ordered from stock. The dispatcher radios a truck 
or tractor unit to pick up the motor and deliver it. 

In some cases the motor replacement will be delivered 
before the repair crew has the old motor off the motor 
base. Under the old system much time was lost because 
someone had to be sent to contact the repair crew. If in 
spection indicated a replacement, more time was consumed 
on a trip to the warehouse for the stock motor. The time 
lost by the repair crew might be only an hour or so, but a 
good many hours would be lost by the employes whose 
work was halted when the motor failed. 

“Nerve center’ of the maintenance operation is the dis- 
patcher’s office. In normal procedure, the foreman in a 
particular part of the plant calls the dispatcher and informs 
him of needed repairs. A repair order is made out by the 
dispatcher and sent by pneumatic tube direct to the desks 
of the maintenance foremen who will be responsible for the 
repairs. In some cases the services of three different crafts 
may be required for a single job and they will all receive 
orders at the same time. A copy of the order also goes to 
the tool rooms and the materials supply rooms, where the 
stockroom men are alerted to be ready to deliver the needed 
materials. 
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High Costs Eliminate Atomic Power as 
Competitor in Nation's Power Picture 

Speaking before the 12th annual joint Fuels Conference 
of the American Society of Mechanical Engineers and the 
American Institute of Mining and Metallurgical Engineers, 
Ward F. Davidson, research engineer for the Consolidated 
Edison Company of New York, predicted that high costs of 














BETTER DRAINAGE AND REDUCED ” 
COST WITHIN YOUR GRASP: 


Why put up with inefficient drainage and exorbitant steam costs? Stickle Steam 
Traps are economical in first cost, in installation and in maintenance, proved 
in thousands of industrial applications. They are positive and dependable in 
operation and simple in construction — offering maximum capacity with 
minimum weight and cost. Made in four designs and a wide range of sizes 
for most efficient operation in all types of service. Stickle open float principle, 
location of valve and seat in top of trap, the internal strainer and internal 
by-pass for air — all combine to provide the utmost in long life and trouble 
free service, The series 100 trop, illustrated here, weighs only 4!/2 Ibs. but 
has a capacity of 500 pounds per hour. Write for bulletins describing the com- 


ete line of Stickle Steam Traps, and our recommendations for your particular 
needs. 


BETTER STEAM CONTROL 


Stickle Valves — made to meet specific operating con- 
ditions — are accurate, sensitive, and dependable. They 
meet all requirements for complicated pressure reaulation 
and exacting control, being especially desianed for use 
where control of pressures within extremely close limits of 
variation is essential. Simple. Compact. Easy to install. 
All parts renewable. Two series, in small to large sizes. 
Specifications and engineering data in bulletins . . . Series 
200 Double-seated Semi-balanced Valves, Bulletin No. 235. 
Series 400 Single Seated, Balanced Valves, Bulletin No. 435. 


STICKLE STEAM SPECIALTIES COMPANY — 2227 Valley Avenue, Indianapolis, Indiana 
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building and operating an atomic power plant preclude any 
possibilities that nuclear power will make any large-scale 
inroads into industrial power production in the near future. 
At most, Mr. Davidson said, nuclear power plants might rep- 
resent much of the new capacity and thus supplement rather 
than substitute for power from coal, oil, gas, and water. 

According to Mr. Davidson, large nuclear power plants 
are possible from a technical viewpoint, but their economic 
feasibility is another matter. He mentioned fundamental 
design problems, the search for materials able to withstand 
neutron bombardment and radiation intensities existing in a 
nuclear reactor and the choice of nuclear fuel as problems 
of the first magnitude that face physicists, metallurgists and 
engineers. 

“A large high-efficiency coal-burning power plant today 
will cost something like $190 per kw’’, said Mr. Davidson. 
“Of this, about one half, or, say $100 per kw would be 
needed for the part that would be duplicated in a nuclear 
power plant. No adequate basis exists for a sound estimate 
of the other costs, but a reasonable assumption is that they 
will be at least three times those of the coal-burning station. 
This gives a figure of $370 per kw for the complete nuclear 
power station’’. 

On the subject of operating costs, Mr. Davidson had this 
to say: “The largest item for coal-burning stations is fuel. 
For the nuclear station, fuel costs could conceivably be far 
lower if ample supplies of uranium ores are found and if 
present costs of reclaiming and reprocessing the partially- 
spent uranium could be reduced. Under present conditions, 
uranium as a fuel for power plants is much more costly than 
coal, but at some later date atomic fuel may become some- 
what less expensive. As to other operating costs, until ex- 
tensive experience with nuclear power plants has been ob- 
tained, labor, supervision, maintenance and repair are all 

















Is this the solution to 


your lubrication problems, too ? 





Write for these 
FREE bulletins 


For personalized service: 
Write or phone, John E. Millikan, 
Cleveland exchange— V Uican 3-4560, 





OR more than 20 years, Farval 

has been saving money for 
users. Through efficient, depend- 
able lubrication of machines and 
industrial equipment of all kinds, 
Farval saves 4 ways: It saves oil- 
ing labor, it saves lubricant, it 
reduces bearing expense, it elim- 
inates down time. 


The Farval System is a positive 
mechanical method of delivering 
oil or grease under pressure to a 
group of bearings from one 
Central Station, in exact quanti- 
ties, as often as desired. It con- 
sists of a central pumping unit, 
two main supply lines and a 
measuring valve for each bearing. 

Catalog No. 25 and “Case 
Studies” give you the facts and 
figures. The Farval Corporation, 
3253 East 80th Street, Cleveland 
4, Ohio. 
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| FARVAL_ 
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OIL HEATERS 


Complete sets with steam 
electric pumps. All piping 
connected and ready to 


Standard sizes up to 
50 GPH of No. 6 fuel oil. 


Accessories to suit. 


Write for FREE BULLETIN completely describing these 
complete Oil Heating sets. 


LEYMAN MANUFACTURING CORP. 


Mc GOWAN PUMP DIVISION 
58 CENTRAL AVE., CINCINNATI 2, OHIO) fo 
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DON’T BE A 
LATE STARTER 


1950 promises to be a tough, competitive year. One 
way you can get a fast start on profitable operation is 
to use standard Wilson-Dudgeon Tube Expanders to 
help solve your production or maintenance problems 
on tubular apparatus. Backed by 97 years of solid ex- 
perience, Wilson-Dudgeon Tube Expanders will assure 
you of fast, easy, reliable tube rolling to cut down- 
time and increase production-time. Here are two of 
the profit-making Wilson-Dudgeon Tube Expanders: 








Wilson-Dudgeon Model 38 Tube 
Expander for tubes 1” O.D., up. 
Self-feeding, parallel rolling and 
flaring action seats tubes quickly 
and solidly. 


cay 





Wilson-Dudgeon Model 41 Tube 
Expander, parallel rolling, self- 
feeding with ball bearing thrust 
collar for rolling heat exchanger 
tubes '/.” 0.D. to 2!/2” 0.D., into 
tube sheets to 6”. 


No matter what your tube expander problem, you can 
be sure of getting a Wilson-Dudgeon Tube Expander 
that will fit your specific application. Write us, giving 
full details or send for Bulletin 380. 


CUT FUEL COSTS with 
WILSON TUBE CLEANERS 


Remember—!,,” of scale often 
wastes 10%, or more, in fuel. A 
Wilson Tube Cleaner makes short 
work of the toughest deposits. . . 
cleans both ferrous and non-fer- 
rous straight or curved tubes. 
Air, steam, water or electrically 
driven cleaners available for tubes 
3%” L.D., to the largest ever 
' cleaned. Write for Bulletin 47-A. 


THOMAS C. WILSON, INC., 21-11 44th AVENUE, LONG ISLAND CITY1, N.Y. 


WILSON 


WILSON TUBE CLEANERS © 
WILSON-DUDGEON TUBE EXPANDERS 








likely to be higher than for coal or oil-burning stations. 

In addition, other factors must be considered. In making 
a comparison of nuclear and fuel-burning pw plants, the 
assumption cannot be made that they can be placed on sites 
pe poor advantageous with relation to the load. Until years 
of successful operation have proved their reliability, no pru- 
dent engineer would place a large nuclear power station in 
the heart of a large city or in densely populated or industrial- 
ly important areas. The ever present chance, however small, 
that something might go wrong and release large amounts 
of intensely radioactive material would dictate sites in areas 
where a failure would be less disasterous. This may neces- 
sitate added transmission, the costs of which must be con 
sidered. 

Disposal of radioactive wastes presents many problems for 
which solutions may be found only by distance from centers 
of population. Of course shipment of wastes in suitably 
shielded cars or ships is possible, but the costs of such opera- 
tion cannot be ignored. 

Almost regardless of what costs may be for nuclear fuels, 
the energy per unit weight is so great—about three million 
times that of coal—that shipping costs of uranium will be 
practically negligable as compared with those for coal or 
petroleum or transmission costs for natural gas. Therefore, 
in the absence of tariff barriers and artificial price control, 
the fuel cost will be the same at any place in the world. 

One claim for nuclear power plants is that they offer par- 
ticular advantages in areas where adequate supplies of con- 
denser cooling water are not available in lakes or rivers. But 
this does not meet the test of critical analysis. A heat engine, 
a steam or gas turbine is required in either a nuclear or a 
fuel-burning plant and the conversion efficiency will be in- 
fluenced equally by the availability or lack of cooling water. 
Higher final temperatures mean lower efficiency, larger tur- 
bines, larger steam generators, larger reactors, and so forth, 
and they mean higher fuel consumption. All that can be 
said with certainty is that at some time in the future nuclear 
ae plants may not be influenced as adversely as fuel- 

urning power plants by lack of natural cooling water 
supplies. 


Artificial "Storm" 
Created to Test Motor 


At a preview showing in sub-freezing temperature, Gen- 
eral Electric’s new modified base-ventilated motor demon- 
strated its ability to withstand hurricane conditions. A 60 
mph air current was created by a motor driven airplane 
propeller and used to throw a stream of water, which was 
shot out of a fire hose at high pressure, against a steel “back 
board”. The “back board’’ broke up the stream into a rain- 
like spray, directing it at the motor under trial, which was 
mounted on a concrete base raised from the ground to allow 
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contaminated ambient air to flow through the foundation 
at high velocity, as in a storm. The freezing particles ad- 
hered to the base and the housing and shaft of the motor, 
but did not hinder its operation in the least. After 30 min- 
utes of this treatment the motor was disassembled. Its coils, 
inner air passages, and bearing housings were completely 
dry. 


Western Lumber Company Uses 
Reconverted Navy Generators 

Two General Electric turbine generators that served dur- 
ing the war on a Navy destroyer escort vessel, have been 
converted to industrial use to provide power for the Sagi- 
naw-Manistee Lumber Company at Flagstaff, Arizona. 








Converted at the General Electric Company's Los Angeles 
service shop, the generator stators were completely re- 
wound, the governors changed for constant speed opera- 
tion at 3600 rpm and provided with a governor motor and 
synchronizing control. The generators are now rated at 
2400/4160 v, 60 cycle, with a capacity of 1700 kw. 


Jamaica Bauxite to 
Expand Aluminum Industry 

An extensive mining project, undertaken under the 
Marshall Plan in cooperation with the British and Jamaican 
governments, is expected to augment the aluminum reserves 
in this country. An aggregate expenditure of about $14,- 
500,000 is contemplated. Already $1,000,000 has been 
expended by Reynolds Metals Company in exploration, 
drilling, and research in connection with the Jamaica baux- 
ite. The company plans to spend an additional $1,000,000 
to provide unloading facilities at a gulf port in the United 
States and handling facilities at their Hurricane Creek 
alumina plant in Arkansas. 

The project is the result of the discovery of vast bauxite 
deposits on his 4000 acre cattle ranch in Jamaica by Sir 
Alfred D’Costa in 1942. Since that time Reynolds Metals 
Company has conducted extensive research on the ore and 
found it to contain approximately 50% alumina with the 
impurity silica unusually low, ranging from 14% to 214%. 
The use of low-silica ore to supplement the high-silica 
Arkansas bauxite will extend the productive life of the 
Hurricane Creek plant by many years, it was stated by R. 
S. Reynolds, Jr., president of Reynolds Metals Co. In addi- 
tion the Jamaica reserves are estimated to be several times 
as large as the total known reserves of both high and low 
grade bauxite in the United States. 

Other advantages of the Jamaica ore include the location 
of Jamaica itself. Located 1500 miles closer to U. S. ports 
than British-and Dutch Guiana, where bauxite to meet our 
domestic scarcity has formerly been imported from, it will 
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There’s no gauge like FLO-GAGE for 
simplicity, economy, and all-around usefulness. Now, 
this compact rate of flow indicator packs another big 
feature: positive, automatic protection against over- 
loads and reverse differentials! 


Other features of the Builders FLO-GAGE: Accurate 
— easy to read — low cost — requires no mercury or 
auxiliary power supply — no stuffing box — negligible 
maintenance — simple design — durable construction 
— ideal for water, steam, air or gas lines. For informa- 
tion and descriptive Bulletin, address Builders- 
Providence, Inc. (Division of Builders Iron Foundry), 
Providence 1, R. |. 

















with orifices or other differential producers 





BUILDERS PRODUCTS 
Flow meters and controllers mechanical and differential 
for liquids, steam, air, and dry materials. The Venturi 


Meter * Chlorinizers-Chlorine Gos Feeders 
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SAND-BANUM 


THE PURE, COLLOIDAL CONCENTRATE 
Guaranteed Harmless to Personnel 
and Equipment. 
Use Ounces Only — Once a Week. 
SAFE — CERTAIN — SIMPLE — ECONOMICAL 


Write For Data 














ERNST WATER COLUMNS 












& LIQUID LEVEL GAGES 


For Every Application a 


Split-Gland Water Gages 
Mica Shields and Gaskets 
Gage Glass illuminators 
Sight Flow Indicators 
Safety Plastic Guards 
Sight Glass and Discs 
Flat Glass Inserts 
Tubular Glasses 

Try Cocks, Etc. 











Ernst Water Column & Gage Co. 


LIVINGSTON, N. J 

















be of great strategic advantage in case of emergency. Also 
the Jamaica bauxite occurs so near the surface that it can be 
mined after removing nine inches of overburden. Much of 
the South American ore requires extraction of two or three 
tons of material and washing of such material to recover 
one ton of high grade bauxite. The Jamaica ore can be 
used in its natural state without washing, and the facilities 
there will include a drying plant to reduce the moisture 
content and eliminate dust before shipping and handling. 


Louisiana, Mo., Demonstration 
Plant Converts Coal to Oil 


Latest information released by the Department of In- 
terior reveals that the Coal Hydrogenation Demonstration 
plant at Louisiana, Mo., has completed a continuous 7 week 
initial run. Coal-tar oil and coal was converted to gasoline 
and other liquid fuels. (See August 1949 Industry and 
Power “Complete Coal-to-Oil Demonstration Plants’’ start- 
ing on page 90). 

Actual “break-in” operations were started on October 12, 
1949 when an initial charge of high-temperature coal-tar 
was made. The charging stock and hydrogen were circu- 
lated at full pressure (10,000 psi) and heated gradually 
until a temperature of 850° F was attained. The tar oil 
hydrogenation was conducted at this reaction temperature 
level. When all the available stock was utilized, a paste 
containing 25% Wyoming bituminous coal was introduced. 
The run continued satisfactorily until terminated seven 
weeks later, as planned. 

Detailed operational and production data were recorded 
but not considered representative as the run was purely 
for break-in purposes and was larger explanatory. How- 
ever, the recent liquid-phase run was the first time that coal 








Reduce Boiler Outage With 
R & I Moldit Chrome 


A large refinery plant was taking the time and trouble to 
replace the floors of their boiler by pounding a refractory in 
place. The average life of the floor was 44 days. 


Then they switched to 
R & I Moldit Chrome, a 
castable refractory, which 
when mixed with water can 
be poured, troweled, shoveled 
or shot in place like con- 
crete. Considerable installa- 
tion time was saved and a 
service check at end of 96 
days showed the Moldit 
Chrome still in good condi- 
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COMBUSTION ENGINEERING 


for power plant men... . Become a trained combus- 


tion Engineer the easy HAYS way. Firemen, engineers, fuel 
and equipment men, etc., can earn bigger pay by becoming a Hays trained 
combustion engineer. Many employers recognize 
a HAYS-TRAINED engineer as a better man. 
Just a little of your spare time required for the 
simple, easy-reading Hays Home Study Course. 


tion. 


Many plants are now using 
this castable for both floors 
and walls of oil and coal- 
fired boilers. No pounding 
or ramming is needed and 


USS) i the life is longer. 

ON EXPERT Ask your supply house 
ye for R & I Moldit Chrome. 
Write us for Bulletin R-48. 


aan, 


Hundreds of others have made better jobs for ] ORTT NIT) 


themselves through Hays training. So can YOU. 
Approved for Gi. Write today for free book. 
Our 30th year. HAYS SCHOOL OF COMBUSTION 
Dept. 83 430N. Michigan Ave., Chicago 11, Ill. 
Rieiiaeel a SN eo 


soemaae 
Dept. 83 HAYS SCHOOL OF COMBUSTION 
. 430 N. Michigan Ave., Chicago 11, Ill. 




















Bren REFRACTORY & INSULATION CORP. 

| 118 Wall St., New York 5, N. Y. 

I. State. Chicago 4, Ill., Newark 2, N. J., Philadelphia 2, Pa. 
Company Name. 
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tar and coal paste feed stocks were converted to synthetic 
oils. Gasoline, naphtha, and vapor-phase charging stock 
were produced. 


Aircraft Turbojets 
Ready for Commercial Use 


According to C. W. LaPierre, manager of General 
Electric Company's Aircraft Gas Turbine Divisions, jet 
engines are ready for commercial transportation use. This 
industry has moved very rapidly in the past 10 years, he 
pointed out, and. the speed and reliability of jets will be 
major factors in their acceptance. At speeds above 500 
miles per hour the turbojets provide more economical op- 
eration than any other power plant visualized. Along en- 
gineering lines, progress has been toward longer times be- 
tween overhauls and lower fuel consumption. Not only 
are the wearing surfaces of a turbine almost non-existent, 
but great progress has been made in the production of 
metals to withstand heat and in designing protection of 
parts against heat. The Civil Aeronautics Administration 
recently certified General Electric’s TG-190-B turbojet for 
commercial use. 


Employ Dual Fuel Diesels 
at Sewage Disposal Plant 

When completed, the new Hyperion sewage treatment 
plant, being built by the city of Los Angeles at El Segundo, 
California, will be among the most advanced in the world. 
Designed to meet the requirements of a population of 
3,000,000 persons, the estimated cost of the plant is 
$41,000,000. 

Included in the main power items will be nine Worthing- 
ton supercharged dual fuel 8-cylinder Diesel engines, built 
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Each industrial forward stride has brought 
its own O. E. design problems. Where 
flexible metal hose could do a better job, 
ATLANTIC engineering has participated: 
Filters, turbocharged diesels, dust col- 
lectors, seeding equipment, rocket test 
cells—and more. 


lf your design problems involve vibration dampening, 
connecting misaligned structures, mobile services . . 
conveying oil, gases, chemicals, steam, compressed air, 
light or semi-solids under pressure and temperature ex- 
tremes, we offer the help of 30 years’ engineering ex- 
perience. 


Seamless or interlocking flexible metal hose for every known applica- 
tion. Bronze, steel or stainless steel as required. '/,"-36" |. D. inclusive. 
Standard or special couplings, flanges, nipples, fittings. 


WRITE FOR LATEST BULLETINS. 


ATLANTIC METAL HOSE C0. 


124 West 64th St., New York 22, N. Y. 
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DOUBLE SAFETY 





FOR YOUR BOILER BLOW-OFF 


with this 
EVERLASTING 





There’s doubly-safe 
boiler blow-off action in this 
EVERLASTING Duplex Unit. 


The STRAIGHT-THROUGH TYPE on the left gives you 
wide-open, full-pipeline flow with a quarter turn of the 
lever. It’s designed so that no damaging grit can lodge 
between the seat and the sealing disc . . . and the more 
the valve is used, the more the self-lapping action of the 
disc rotating across the seat improves the drop-tight seal. 


The ANGLE TYPE on the right is stoutly built to with- 
stand the blow-off shock. It takes the punishment, all 
right . . . and endures. Abrasives can’t hurt this valve, 
either, because there are no pockets where they can lodge. 


Thus, this EVERLASTING Valve team assures practically 
zero maintenance as well as double safety. Conforms to 
ASME and other codes . . . made in sizes 11/,-in., 2-in. 
and 2¥,-in. for pressures up to 600 psig . . . and either 
valve available separately in cast iron or steel. Write 
today for full information without obligation. 


EVERLASTING VALVE CO. 


49 Fisk Street, Jersey City 5, N. J. 
Trade Mark “EVERLASTING” Reg. U.S. Pat. Off; 


Eveslastin 
owed 


Jor everlasting protection 






163 

















THE ORIGINAL SWING BOOM MOBILE CRANE WITH 
FRONT-WHEEL DRIVE AND REAR-WHEEL STEER 


IKORAUNE IKAUR 


MOVES LOADS 

TV ee 
SLASHES COST OF / 
MATERIALS HANDLING 





At your service 24 hours 
every day because it is gas- 
oline-powered (no layups 
for battery charging).Works 
inside and outside your 
plant. KRANE KAR serves 
also as an auxiliary to ex- 
KRANE KAR handles foads at isting crane facilities . . 
Sides as well as at Front. and as an emergency tool 
Pg tggey  S ogy for plant maintenance. Let 
Ford, Chrysler, Fruehauf, Ward La. US Show you. Ask for Bulle- 


France, etc. tin No. 79 or for a Sales- 
INDUSTRIAL USERS: naineer 

DuPont, General Electric, Koppers, E 3 s 

Bethlehem Steel, National Lead, etc. 1%, 242, 5 and 10 ton capacities. 








SILENT HOIST & CRANE CO. 











856 63rd ST., BROOKLYN 20, N. Y 








MAKES BASEMENTS DRY! 


Leaks in concrete walls can be stopped quickly with FLEXTITE. Actually 
seals against water pressure. Efficient as a plaster coat for sealing off 
water and dampness. Converts wet basements into dry useful space. Used 
in elevator pits, tunnels, dams, tanks, retaining walls. In reconstruction 
work, broken pillars and beams can be quickly reshaped with FLEXTITE. 


MAIL COUPON for 
FREE TRIAL OFFER 





’ 
FLEXROCK COMPANY : 
3605F Filbert St., Philadelphia 4, Pa. 1 
Offices in Principal Cities 1 
Please send me complete FLEXTITE information and details of TRIAL ! 
ORDER PLAN — no obligation. : 
Name 1 
Company . 1 
Address : 





to operate on either gas or oil fuel or on any ratio of the 
two. The engines will normally run on raw sewage gas, 
but in the event of a shortage or failure of the gas supply 
the governor on each engine will automatically increase 
the oil fuel supply to compensate for the reduced gas supply. 
Five of the Worthington engines are being installed in the 
power plant to drive a-c generators which will produce 
the electricity to drive the various equipment in the plant. 
The remaining four engines will drive 2-stage centrifugal 
blowers, supplying air for the treating process. 

The efficiency of the dual fuel engines is further in- 
creased by supercharging to allow maximum power for a 
given space allotment and also produce the highest thermal 
efficiency. In addition, a still greater overall thermal ef- 
ficiency results from the use of a high temperature cooling 
water system and exhaust heat recovery, which converts 
waste heat into usable energy in the form of steam. 





Giant Ram Trucks Lift and 
Carry 60,000 Pounds of Steel 


Engineered to handle the widest and largest welded 
steel coils now being produced, two giant ram trucks enable 
steel producers to keep abreast of the latest steel mill proc- 
esses. The trucks, each capable of handling 60,000 pound 
coils of steel, have been built and delivered to the Great 
Lakes Steel Company, Detroit, by the Automatic Transpor- 
tation Company of Chicago. The ability to handle these 
large coils effects a great saving in steel mill operation 
because it permits more coils to be welded together, thus 
reducing the number of times the mill must be shut down 
for rethreading. 





AVAILABLE REPRINTS 


Copies of the complete editorial section of the September, 
1949 issue, describing the plant engineering activities of the 
General Motors Corporation are available in a separately 
bound brochure. Price including mailing is 50 cents. 

We also have a few of copies of the following article re- 
prints that are available free of charge to interested parties: 
“Chain Belt's Newest Boiler is First ‘Step’ in 3-Step Plan”, 

W. J. Thuerman, October, 1949. 

"Commercial Solvents Installs Boilers Out-of-doors”, 

E. E. Kantz, April, 1949. 

“Crankcase Explosions are Rare—But .. ." October, 1949. 
"Electro-Motive's Steam Plant is Topsein Modernity”, 

V. L. Wesby, September, 1949. 

“Engineers ‘Raise the Roof' for Harnischfeger's New Boiler”, 

Anthony Sinclair; December, 1949. 

“GM ‘Utilities’ Receive Major Attention". 

H. R. Smith, September, 1949. 

"Insulation on 2000 psi Boiler Proves Effective”, 

R. H. Boothby, October, 1949. 

"Keep It Clean, says Oldsmobile”, 

R. H. Barlow and W. E. Rasmussen, May, 1949. 
"Modernization at Toledo Laundry Cuts Steam Costs in Half’, 

H. A. Quinn and S. T. French, October, 1949. 

"Petoskey Diesel Plant Designed With An ‘Eye-To-The-Future’ "’, 

May, 1949. 

"Qualifications of an Effective Industrial Supervisor”, 
A. A. Potter, June, 1949. 

"Select Correct Batteries for Starting Diesels", 
K. A. Vaughan, November, 1949. 

"Simplify Determinations of Pipeline Pressure Losses”, 

J. O. Mullen and_H. D. Fisher, November, 1949. 
"Solvents vs. S'udge”, 

Frank Ross, January, 1949. 

"Steam, Air, and Power for 3 New Ford Assembly Plants”, 

R. M. Doering, May, 1949. 

"Supervisors Mu-t Develop Favorable Group Attitudes”, 

Edmund Mottershead, November, 1949. 

"The Story of Thermal Electric”, 
A. G. Purdue, March, 1949. 
"Unit Hecters Require Proper Steam Traps”, 

P. J. Ulrich, March, 1949. 

“Water Treatment for Air Conditioning Systems”, 

Wm. A. Tanzola, May, June and July, 1949. 
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Portable Elevators Effect 
Great Storage Savings 

Overhead space can be utilized when portable elevators 
are employed to pile materials for storage ceiling high. 
Utilization of this space reduces actual floor space needed 
for storage. It means less fuel or refrigeration, illumina- 
tion, labor, building maintenance, and rent, if the building 
is rented. Barrett elevators, manufactured by the Barrett- 
Cravens Company, Chicago, can be operated by one man 
to lift and store boxes, cartons, crates, bales, sacks, bundles, 
skid loads, box loads and pallet loads. Materials and prod- 
ucts which cannot be piled may also be stored ceiling high 
by these elevators, with the aid of storage racks or stacking 
frames. 


Rust Inhibitor Used on 
Public Streets and Highways 


A rust inhibitor, manufactured by Calgon, Inc., is being 
mixed with de-icing salt in many municipalities as well as 
on county and township roads this winter, to prevent cor- 
rosion on public and private vehicles. Originally developed 
for rust-proofing of fabricated iron or steel products or 
parts for military equipment, during the war, and since 
then used for a variety of civilian goods, the rust-inhibitor 
is now being mixed with salt to melt snow and ice from 
traffic ways. When the brine slush is splashed against 
fenders and underbodies of streetcars, buses and other ve- 
hicles, the rust-inhibitor forms a microscopically thin and 
invisible, yet tough and protective film on exposed metal 
surfaces. This film effectively seals the metal surfaces 
against the normally corrosive effect of salt brine, moisture 
and oxygen. 

It is being tried for the first time in Pittsburgh this 





PB ‘ae Water Gauges $ 














QUICK CLOSING—Gauges opened or shut with 
one quarter turn providing quick shut-off of danger 
and expense. 


STEAM PROOF AND 
LEAK-TIGHT. Extra deep 
stuffing box nuts with 
ample size high quality 
composition packing. 


MEET A. S. M. E. CODE. 
Valves are made of. 
A.S.M.E. bronze stamped 
with maximum working 
pressure. Operating chain 
handles furnished comply- 
ing with Code require- 
ments. 

All valves rigidly tested 


and inspected before ship- 
ment. 


Send for a copy 
of Bulletin 471 


* 
Our 54th Year 


EVERY SINGLE PRODYy,. 





THE PAUL B. HUYETTE CO., INC. 





NORTH BROAD STREET 


PHILADELPHIA 8 , PA, 


INDUSTRY and POWER * March, 1950 










a 




















---t designed to help Eran 
SOME PLANT MANAGER : 


AUTOMATIC 


CUT PRODUCTION COSTS! [iaus 


---and Mister: FILTERS 


THAT'S IMPORTANT NOW! Wet 


This data may ° 


P) be EGASIFIERS 
en NE have the an- i . 
swers to some LUBRICATING 
of SYSTEMS 
YOUR . 
PROBLEMS “STILLS” 
It’s FREE to plant executives ra 
Bowser offers you proved ways to reduce PUMPS 
labor, speed production, prevent inventory 7 
losses and minimize maintenance. Some of STORAGE 


them may be just what your plant needs. 


AND 
Write today for your copies of the DISPENSING 





above data. bd 
METER-PUMP 
BOWSER, INC. ae 







1380 Creighton Ave., Fort Wayne 2, Indiana 








LIQUID CONTROL SPECIALISTS SINCE 1885 





ee 


FOR gKiNG TUBING, CABLES 
SUB-ASSEMBLIES, PARTS 


Topflight plastic sleeves are extruded in 
plain colors or in bands of colors. All stand- 
ard and Army-Navy color codes. Printed by 
hot-stamping method, legends can not be ef- 
faced in normal use. Sleeves are formed to 
proper diameters, easily snapped in place and 
held permanently by Topflight bonding fluid. 
Easily and quickly applied - last indefinitely. 
Write for full information, stating your needs. 


ALSO TOPFLIGHT PRINTED PRESSURE-SENSITIVE 
TAPES — TOPFLEX AND TOPFLEX, JR. 


TOPFLIGHT TAPE COMPANY 


YORK, PENNSYLVANIA 
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OF ALL KINDS 
© 100% AUTOMATIC SZ 
© APPROVED BY 


UNDERWRITERS’ 
LABORATORIES WRITE FOR COMPLETE DETAILS 


tHe LIQUIDOMETER core 


36-32 SKILLMAN AVE., LONG ISLAND CITY, N.Y 











Check today on your 
pumping equipment 
needs. Viking offers 
the most complete 
line in the rotary 
pump field. The 
rance of sizes and styles are the largest 
availabl>. 





Each is built to handle the specific job. 
Outstanding features include fast self 
priming . . . smooth, even discharge . . . 
low power requirements . . . compact and 
rugged construction. 







Send today 
for free bulletin 


50SG. 





— = 


Viki Pump Company 
i Lite | Cedar Falls, lowa 
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winter after being used successfully last winter in many 
snow belt cities. One of its initiators, M. L. Davis, servic: 
director of the city of Akron, estimates that it is saving 
Akron motorists $250,000 per year. 


Midwest Power Conference 
Hold Twelfth Annual Meeting 

A three day meeting of the Midwest Power Conference 
will be held at the Sherman Hotel in Chicago on April 5, 
6, and 7, 1950. Centered around the theme “Economy in 
Power’, a total of 26 sessions including three luncheons 
and the all engineer’s dinner are scheduled for the program. 
More than 50 papers will be presented by leading authori- 
ties in practically every phase of the power industry. The 
conference is sponsored by the Illinois Institute of Tech- 
nology in cooperation with nine midwestern universities 
and nine local and national engineering societies. 


Hotpoint's Expansion 
Program Nears Completion 

The final phase in the Hotpoint Company's expansion 
program, which was commenced in 1947, is expected to be 
completed with the erection of a new refrigerator factory in 
Chicago within the next 15 months. All of the company’s 
facilities for the manufacture of complete electric kitchens 
and home laundries, as well as its electric commercial cook- 
ing lines, will be centralized in the middle west with all 
products being produced in company-operated plants. At 
the same time all of the company’s engineering will be 
consolidated in the main research laboratories in Chicago. 
As a pioneer in the promotion and sale of all-electric 
kitchens, Hotpoint is considered to be among the first com- 
panies to depart from the practice of making a single type 





Spending too much 
TIME and MONEY 
operating your Zeolite Water 

Softeners or Sand Filters? 


Getting erratic operation? 





Then consider making them AUTOMATIC using the 
electrically operated H & T POPPET type multiport 
valves. They are “TOPS" for performance and 
low in cost, too. 





Savings in labor, salt 
and improved opera- 
tion may pay for the 
valves in as little as 


one year. 


Write for details. 




















HUNGERFORD & TERRY, INC. 
Clayton, New Jersey 


Over 50 years experience—Over 5,000 installations 
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of appliance and then expanding its operations into manu- 








“ facturing related lines. With the completion of the present 
- plans, the company will be among the first in the nation to 
ne have reached the goal of centralized and company-operated 
manufacturing facilities for a full line. 
Explaining the broad growth in home use of electrical 
appliances, James J. Nance, president of the company, said 
that a greatly increased number of American homes have 
ce come to feel that electrical living is desirable. Aiding this 
5. has been an expansion of the nation’s power output capacity 
in with a majority of the electric utility companies increasing 
ns facilities to meet present and future demands, yet maintain- 
m. ing low service A sn : PIPE FABRICATING 
fi- ——SPECIALISTS 
h = . for Oil, Chemical, Concrete, Asphalt 
« Defrosting the Iron Horse end ether tnduewtel Requirements 
a At the Detroit & Mackinac Railway's diesel locomotive prentosced rea saps yea ee cumten 
‘ repair and maintenance shops, Tawas City, Michigan, four Threading * Beveling © Lining * Pickling 
oil fired Dravo heaters are used to melt ice and snow off Galvanizing * Sand Blasting * Preheating 
locomotive undercarriages. Air from the heaters is trans- a ee 
ported through ductwork to the repair pit, where it blasts menage nee emme 
the undercarriages and at the same time creates comfortable Pebrictiog Division 
7 7 
- working temperature for the employes. ALBERT PIPE SUPPLY CO. ™ 
i BERRY ot NORTH 13th STREETS 
in More Rubber Paving GnOOMYe 11, 0 ¥ 
os Forecast for Future nasa na 
ns 
k- Increased utilization of rubber as a road building and 
all recreational ground paving material is forecast for the next 
At decade, according to P. W. Litchfield, chairman of the board 
be of the Goodyear Tire & Rubber Company. He estimated 
10. that during the next 10 years, a yearly average of 650,000 
ric miles of highways would be newly constructed or resur- 
-. faced, and that by installing rubber-asphalt surfacing ma- 
pe terial millions of dollars would be saved in highway and 


DON’T BLOW 
YOUR TOP! 


Blow Dirt, Dust, and Grit out of 
your machinery with a CLEMENTS- 
CADILLAC blower-suction clean- é : 
er. Save your temper — save «4 = & 
time and trouble — by using 
this powerful cleaning tool 
regularly for good main- 
tenance of motors, gen- 
erators, switch- 

boards, tool bins, 

stock bins — all 


of your cauip- f/ 
ment. Y] eZ. - 
4 


7 


HOW TO 
PATCH 
FLOORS 


...- While Traffic Rolls 


Here's a new, fast way to patch broken 
concrete without having to close off the 
area. Use durable INSTANT-USE. Nothing 
else to buy! A tough, plastic material which 
you simply shovel into hole —tamp — and 
run traffic over immediately. NO WAITING. 
Bonds tight to old concrete. Makes smooth, 
solid, heavy-duty patch or complete over- 
lay. Withstands extreme loads. Keep a 
drum on hand for emergencies. Immediate 
shipment. 


ss 

















Mall Coupon for Free Tricl (pg . 
Offer and Hand Book of aa? . 
Building Maintenance 4 


4 BOOK 
ee ee ee OOD aaierreaees 

















FLEXROCK 
° Company 
G b 3605 Filbert St., Phila. 4, Pa. 
Offices in Principal Cities 
atl. B OMB 0 Please send me complete INSTANT-USE 
0 5 > information, details of TRIAL ORDER PLAN, 







and Hand Book of Building Maintenance— 
no obligation. 


CLEMENTS MFG. CO. 


6628 S. NARRAGANSETT AVE. CHICAGO 338, ILL. 


Name 
Company 
Address 
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A NEW CEYSQCT TIME -SAVER 


The sturdy, easy-rolling CARRY-TOOL is the handiest, 
time-saving ‘‘carrier” in the shop. 

Made of heavy-gauge steel, the CARRY-TOOL has large 
drawers that hold a full complement of tools. Ball-bearing 
rollers make drawers slide easily, loaded or empty. 
Padlock attachments protect contents. 

Use the CARRY-TOOL on assembly lines, at machines, 
in the tool room. 

*“CARRY-TOOL takes the tools to the job—therefore, a 
step-saver.”’ 

Full details in Bulletin 715. 


See us at Space 128, A.S.T.E. Exposition, April 10-14, 
Convention Hall, Philadelphia. 


STANDARD PRESSED STEEL CO. 





-SPS 


( >7——— 


JENKINTOWN 39, PENNSYLVANIA 






























Use Smooth-On No. 3 Iron Cement to 
assure tight threaded pressure joints that 
withstand temperature changes, vibration, 
steam, water, hot or cold oil, gasoline. 
Furthermore, because Smooth-On No. 3 
contains lubricant, the joint may be taken 
apart when necessary. Also use Smooth-On No. 3 for 
coating gaskets of flanged joints, and for other joints 
to permit later disconnecting. Available in 1-, 5- or 
25-lb. sizes. Ask for it by name and number. If your 
supply house hasn’t Smooth-On No. 3, write us. 


FREE Repair Handbook 


Filled with time-saving, money-saving uses 


for Smooth-On Iron Cements. Shows how CEMENTS 
to stop leaks, seal cracks and tighten loose [Se] 
parts of equipment, fixtures, etc. 40 pages. Se 
170 cuts. Send postcard now. — 


SMOOTH-ON MEG. CO., Dept.19, | mam an 
570 Communipaw Ave., Jersey City 4, N.J. 


Doi with SMOOTHON 


NO. 3 IRON CEMENT 
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vehicle maintenance costs. Based on the study of a 25 year 
old rubber block road in Akron, Ohio, and on several simi 
lar roads laid before the war in Holland, it was found rubber 
and rubber asphalt used for paving offers many advantages 
and economies. Roads laid 12 to 15 years ago in Holland 
and since subjected to terrific pounding by heavy vehicles 
are in good condition today, while those not surfaced with 
rubber asphalt have been repaired at least three times in 10 
years. The rubber asphalt mixture serves as a sealer and 
protects the road foundation from seepage and resultant 
damage caused by severe cold weather and rapid thaws. Als: 
rubber-asphalt surfacing can be applied in a few hours thus 
further reducing maintenance costs since traffic need not be 
re-routed. 

Natural and synthetic rubbers in combination with asphalt 
mixes have proved to be about equally effective in initial 
performances. Thus the increased use of rubber-asphalt may 
serve to keep our synthetic rubber plants in operation, a valu 
able defense measure in case of emergency. 


Rich lron Ore Deposit 
Discovered in Venezuela 

Before the Joint Committee on the Economic Report, the 
United States Steel Corporation recently told the story of its 
important discovery in 1948 of an immense iron ore deposit 
in an unexplored region of Venezuela. Of higher iron con- 
tent than that found in the Mesabi Range in Minnesota, this 
new deposit includes a mountain of ore called Cerro Bolivar. 
Reporting before the congressional committee, John G. 
Munson, vice president of United States Steel Corp. in 
charge of raw materials, stated that the discovery was made 


“TROUBLE FREE” 






SELF-OPERATING REGULATORS 
and DIAL THERMOMETERS 


Constant Temperature Regulation for 


¢ HOT WATER TANKS ¢ PASTEURIZERS * PRE-HEATERS 
* STORAGE ROOMS °¢ VATS * PLATING TANKS 
¢ COOKERS ¢ FEED WATER HEATERS * WATER JACKETS 


Cut your processing costs to a new low with the Trerice Self-Operating 
Regulator. This dependable, experience-proven 
regulator provides trouble-free control . 
eliminates over-heating! Saves you steam, fuel 
and labor while affording improved “quality 
control” over your product. Your low, initial 
investment in the Trerice Self-Operating Regu- 
lator and its companion piece, the Trerice Dial 
Thermometer, will be repaid many times over 
during their first year of service. 








WRITE DEPT. A-13 FOR BULLETINS 500 AND 1000 


=) AIR OPERATED 
meOUSTMAL t CONTROWERS 
fe) @© t 
=. ENGRAVED — om. SS 
THERMOMETERS STERIC METERS TRAPS «PRESSURE GAUGES 


H. O. TRERICE CO. since 1923 


1420 W. Lafayette Bivd. « Detroit 16, Michigan 
IN CANADA: 170 Ferry Street © Windsor, Ontario 


Branch Offices me Aitente e Chicago ¢ Cleveland « Flint « Grand Rapids 
e Kansas City ¢ Los Angeles « Milwavkee 
New York « Toledo « Toronto, Canada 
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is a result of an active search for new sources of iron ore 
supply to augment the diminishing reserves in the Lake 
Superior region. Exploration parties traveling in planes, 
ceps, and on foot carefully went over this terrain, and they 
-ventually discovered the mountain of ore and other large 
deposits in the neighborhood. Rights for mining the prop- 
erties were obtained from the Venezuelan government, and 
a large organization is now at work drilling and tunneling 
to determine the extent and character of the deposit, which 
is known to have an iron content in excess of 60% 

A subsidiary of the United States Steel Corporation, The 
Orinoco Mining Company, has been organized to undertake 
the development. Present problems include opening up of 
the country and developing means of transporting the ore 
from the interior of Venezuela to a shipping port on the 
coast. 


Themocouple Tables 
To Be Revised in 1950 


The National Bureau of Standards has an extensive project 
under way to revise all common thermocouple tables so as to 
keep abreast of the recent changes in electrical units and in 
the International Temperature Scale. Eight tables will be pub- 
lished during 1950, that include temperature-emf relations 
for platinum-platinum rhodium, chromel-alumel, and copper- 
constantan thermocouples. 

In preparing the tables, emphasis will be placed on con- 
venience and clearness. The explanatory text will be short, 
the numerals will be as large as practical, and the layout of 
pages and headings will be arranged to facilitate interpola- 
tion. Inverse tables, formerly lacking, will also be included. 
Each table, together with its inverse, will be issued as an 
NBS Miscellaneous Publication and will be available from 


What snails tt cost Y ° T] 
to deal with 
1900 





suppliers? 


When you figure bookkeeping, purchasing, freight 
and other overhead costs in dealing with 1900 
different sources of supply it can become a pretty 
expensive way to buy. 


Over 1900 firms supply the more than 33,000 
products which Hajoca stocks for industry. By 
buying from one source—Hajoca— you eliminate 
the high cost of dealing with many sources of 
supply for the industrial products you use—AND 
you have the advantages of a double guarantee 
—the Manufacturer's and Hajoca’s. 


HAJOCA A. CORPORATION 


GENERAL OFFICES: 31ST AND WALNUT STREET BRIDGE 
PHILADELPHIA 4, PA. 
32 BRANCHES SERVING THE ATLANTIC SEABOARD 


See your Classified Telephone Directory for local branch address 


AHajoca stocks 33,000 products for industry 
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JOB PROVED 


From Coast 
To Coast 


This Book | 


FREE | 


WRITE FOR IT TODAY 
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TRICO AUTOMATIC OILERS “On The Job” . Actual photographic 
PROOF of TRICO’s acceptance by industry everywhere. 12 interest- 
ing pages of TRICO applications on nationally recognized machinery 
and equipment . . . Valuable hints on bearing protection .. . You 
too, can get real lubrication protection for your equipment. 





Safe...Sure...Dependable... TRICO 


FUSE PULLERS 


Speed up fuse replacement . . . Prevent 
shocks, burns, possible death. Also handy 
for adjusting switch and fuse clips. 


WRITE FOR BULLETIN NO. 5 












TRICO FUSE MFG. CO Milwaukee, Wis 


Eliminate costly i > 
repairs, fire hazards é uf 
and work stoppages 
with TORNADO’ 
High-Velocity 
Blowers. 

Shoot a concentrated 
blast of clean, dry 

air into motor and 
equipment interiors 

to blow out all dirt, 
grit and greasy lint. 
Absolutely safe for 
intricate mechanisms. 
Equipped with suction attachments, TORNADO ™ High-Velocity 
Blowers become versatile pack-carried vacuum cleaners. 


BULLETIN 579 CONTAINS COMPLETE INFORMATION 


“Trade Mark Reg. U. S. Pat. Off. 


BREUER ELECTRIC MFG. CO. 


5132 RAVENSWOOD AVENUE «+ CHICAGO 40, ILLINOIS 
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Write Us for FREE 
Copy of Publication 





THE SILENT WATCHMAN 


Dixie Tank and Bridge Co. 


3523 LAMAR AVE. — P. O. BOX 14 


Complete Service for Elevated Water Tanks 
Nation Wide Service — 32 Years Experience 
KEEP THE SAFETY FACTOR IN YOUR TANK THE DIXIE WAY 

By welding seams, pits and rivets which gives a riveted tank 15°, more Safety Factor 
than it had when built. No rivets removed, water supply maintained while work is: in 
progress. On completely re-conditioned jobs, the painting is guaranteed for five years, 
repairs guaranteed for ten years, provided the tank is painted every five years. Yearly 
inspection, making all adjustments, if any, without additional cost. 
SOUND PRINCIPLES OF WATER TANK MAINTENANCE 


MEMPHIS 1, TENNESSEE 


and TANK TALK, by W. A. RILEY 


DIXIE'S NATION WIDE SERVICE SATISFIES 


Copyright 1949 


THE LARGEST ORGANIZATION OF ITS KIND GIVING SAFE MAINTENANCE AT LOW COST 








(selden-Anderson 


HIGH PRESSURE 


Cold Water Valves 








Needle valve control permits governing of closing 
speed to suit any operating need. Renewable cups 
and seat washer prevent metal contacts and make 
the valve very inexpensive to service and maintain. 
Write for descriptive technical catalog. 


GOLDEN-ANDERSON 
VALVE Specialty Company 


PITTSBURGH 22, PA. 











the a of Documents, U. S. Government Print- 
ing Office at a later date. 

The following tables are expected to become available 
during 1950: 


1. Reference table for platinum vs yecypare rhodium 
thermocouples; emf at intervals of 10 microvolts vs de- 
grees C; temperature at intervals of one degree C vs micro- 
volts. 


2. Reference table for platinum vs platinum-10% rhodium 
thermocouples; emf at intervals of 10 microvolts vs degrees 
F; temperature at intervals of one degree F vs microvolts. 


3. Reference table for platinum vs platinum-13% rhodium 
thermocouples; emf at intervals of 10 microvolts vs degrees 
C; temperature at intervals of one degree C vs microvolts. 


4. Reference table for platinum vs platinum-13% rhodium 
thermocouples; emf at intervals of 10 microvolts vs degrees 
F; temperature at intervals of one degree F vs microvolts. 


5. Reference table for chromel-alumel thermocouples ; emf 
at intervals of 0.1 millivolt vs degrees C; temperature at 
intervals of one degree C vs millivolts. 


6. Reference table for chromel-alumel thermocouples ; emf 
at intervals of 0.1 millivolt vs degrees F; temperature at 
intervals of one degree F vs millivolts. 


7. Reference table for copper-constantan thermocouples; 
emf at intervals of 0.1 millivolt vs degrees C; temperature 
at intervals of one degree C vs millivolts. 


8. Reference table for copper-constantan thermocouples ; 
emf at intervals of 0.1 millivolt vs degrees F; temperature 
at intervals of one degree F vs millivolts. 











ENG MEER: 
PE EO 
QUESTIONS and ANSWERS 


Audel’s Power Plant Engineers Guide. A complete 
Steam Engineers Library covering Theory, Con- 
struction & Operation of Power House saehinsy 
including Steam Boilers, Engines, Turbines, Auxil- 
liary Equipment, etc. 1500 Pages, 65 Chapters, over 
1700 Illustrations, 1001 Facts, Figures & Calcula- 
tions for all Engineers, Firemen, Water Tenders, 
Oilers, Operators, Repairmen and 
APPLICANTS FOR ENGINEER'S LICENSE. 
=--=FREE EXAMINATION COUPON ---- 
AUDEL, Publishers,49 W. 23St..N.Y.10,N.Y. 
MAIL AUDELS POWER PLANT ENGINEERS GUIDE 
for free examination. If O.K. 1 will send $1 in 7 days; 


u 
then remit $1 monthly until price of $fis paid. Other- 
wise | will return it. 






COMPLETE 
PAY ONLY $1 AMO. }™\* 


Get this information 
for Yourself. Mail Cou- Vp 
pon Today. No obliga- READ FOR Cocuration— — — — 


tion Unless Satisfied. 
ASK TO SEE IT. PROFIT! Employed by  __ 
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We Gladly Give Credit to... 





Industry and Power gratefully acknowledges the coop- 
eration of the following companies and organizations in 
furnishing illustrations and other information for this 
issue: 

Page 73—(top) Iron Fireman Manufacturing Co. 
75—Studebaker Corporation 
76—(top) Studebaker Corporation 
76—(top and bottom) Studebaker Corporation 
78—Bureau of Mines 
79—Bureau of Mines 
85—(top) Worthington Pump & Machinery Corp. 


98 and 99—Harry W. Smith Incorporated for techni- 
cal assistance, all photographs, and illustration. 
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Where an * appears after a name the advertisement does 
not appear in this issue, but appeared in previous issues. 
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FAR-AIR Self- Washing Filters are 
adaptable to most air cleaning uses. 
Their sturdy construction, few me- 
chanical parts and automatic washing 
and oiling feature reduce maintenance 
to occasional inspections. The herring- 
bone-crimp design of the filter media 
prevents oil droplet entrainment; all 
oil and dust is washed directly into 
the sewer; built-in fire protection 
makes these units safe to use. FAR- 
AIR Self-Washing Filters are easy to 
install and will handle any CFM 
requirement. 
Farr engineers are available in your 
territory to serve you. Complete lit- 
erature free upon request. Write Farr 
Company, Los Angeles 43, Calif. 


FAR-AIR FILTERS 


*Trode Mork Reg. 


“Better by Farr 
FARR COMPANY 


o 
Hanugacturin 9 Enqeacets 


Los Angeles + Chicago + New York 
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WHAT'S TO BE 
SAID ABOUT 


SATISFIED USERS 


The building of dependable water produc- 
ing equipment involves a lot of extraordinary 
skill. And when it comes to skill Layne leans 
mighty heavily on seventy years of world- 
wide experience. It is from such experience 
that Layne has been able to find and 
strengthen weak points, use tougher and 
longer lasting materials and to constantly in- 
crease over-all efficiency. As a result, users 
almost invariably stick to Layne equipment 
on each of their additional units. 

It is a widely known fact that Layne Well 
— Systems, point for point, always meas- 

“head and shoulders’’ above any other 
odie. This means that there is no advantage 
whatever in buying the so called "just as 
good" equipment. Furthermore there is no 
use telling you that this or that Layne part 
is super-duper. What you are buying—and 
have every right to expect, is unquestionably 
good performance over a long period of 
years. That, in brief, is exactly what Layne 
offers without reservation of any nature. 

For further information, catalogs, bulletins, 
etc., address 


LAYNE & BOWLER, INC. 
GENERAL OFFICES, MEMPHIS 8, TENN. 


layne 


BUILDERS OF HIGH EFFICIENCY 





ASSOCIATED COMPANIES: 
Stuttgart, Ark. 
layne-Central Co., 
Co., Mishawaka, Ind. 


Layne-Arkansas Co., 
* Layne-Atlantic Co., Norfolk, Va. * 
Tenn. * Layne-Northern 
Layne-Louisiana Co., Lake 
Charles, La. * Louisiana Well Co., Monroe, La. * 
Layne-New York Co., New York City * Layne-Northwest 
Co., Milwaukee, Wisc. * Layne-Ohio Co., Columbus, Ohio 
« yo Inc., Seattle, Wash. * The Layne-Texas 


Memphis, 


Co., Ltd., Houston, bss * Layne-Western Co., Kansas 
City “ e-Minnesota Co., Minneapolis, 
Minn. * Inte waationst Water Corporation, 


Pa. * International Water Supply, Ltd., Londo: 
. * Layne-Hispano Americana, S. A., Mexico, D. F. 
General Filter Company, Ames, Iowa 
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you’LL FIND 
AIR COSTS 
LESS 


FROM 
THE FIRST 
DAY ON 


You save with the Worthington 
YC Compressor—right from the 
Start. 

It arrives completely assembled. 
Installation cost is low, because 
there's no alignment problem. No 
erecting engineer needed. Just 
make the air and power connec- 
tions and it’s ready for work. 

You save on space, too. The YC 
needs only one-half the building 
space and one-quarter the founda- 
tion space of same-capacity hori- 
zontals. 

There's more operating economy 
for you in the balanced Y-frame 


construction for higher rpm and 
the famous Worthington Feather* 
Valves—most efficient ever made. 

And for years to come you'll 
benefit from maintenance savings. 
Valves are unusually accessible; 
Openings are large for quick in- 
spection; spare parts are smaller, 
less expensive. And finally, you'll 
always pay less for power, due to 


the YC’s instantly responsive 3- 
and 5-step variable capacity control. 
WRITE FOR DETAILS 
that show how Worthington YC 
Compressors can reduce your air 
costs. Bulletin L-667-B1A has the 
facts that prove there's more worth 
in Worthington. Worthington Pump 
and Machinery Corporation, Com- 
pressor Division, Buffalo, New York. 


WORTHINGTON 


— 
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We'll whip your 


TOUCH 


Air-moving job 


Have you an air-moving job which has never been 
really whipped? Or a new one which looks to be 
mighty tough? That’s the kind we like! Frankly, such 
jobs are no fun for us . . . but when our equipment 
and our engineering help prove themselves up to the 
hilt, as they’ve done time after time, we’ve won 
a friend. 

Want to move 50,000 CFM against 4” water gauge 
pressure? Sure we can do it... with a minimum of 





When you write to us, or clip and mail the coupon 
below, you put the whole weight of Hartzell engi- 
neering, longest experienced in the propeller-type fan 
industry, to work on your air-moving problems. Appli- 
cation directly to your needs is handled by an expe- 
rienced, competent Hartzell field office near you. Thus 


——CLIP — and mail now 


| have an air-moving job which | consider tough, and | want it 
done right. Get the details from me and let me have your 
recommendations. This puts me under no obligation whatever. 


Name 





Company. 


Street and No. SE 


equipment and “cluttering-up”, mighty low power con- 
sumption and long, trouble-free service. 


Need better ventilation? Want to break up a hot-spot? 
Are there points of dust or fume concentration? Those 
are simple things to remedy, but to be sure, precisely 
the correct fan or blower, of the right size and type, 
should be specified. Don’t just buy an oversize piece 
of equipment — buy the right size. 


The photograph at the left shows 
Hartzell equipment installed at the 
Synthane Corporation, Oaks, Penn- 
sylvania. Previous to the installation 
of Hartzell Belt-Drive Duct Fans, 
exhausting through the stacks shown, 
fumes and heat spread through the 
plant from the plastic coating ma- 
chines in the photograph. The plant 
operator reports that both heat and 
fumes were completely eliminated by 
the installation, planned and speci- 
fied: by Hartzell. 


you get not only excellent air-moving equipment but 
also the widest performance experience available any- 
where, applied to your plant by Hartzell men. For the 
tough or the simple job, do it best with Hartzell. Clip 
and mail the coupon now. There’s not the slightest 
obligation. 


HARTZELL 


PROPELLER FAN CO. 


DIV. OF CASTLE HILLS CORP. 


PIQUA, OHIO 


DEPT. B 


PROPELLER-TYPE FANS AND BLOWERS—ROOF VENTILATORS—UNIT HEATERS © ENGINEERING OFFICES IN PRINCIPAL CITIES 
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